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NEW BATTLESHIP " DUNCAN" OF THE BBITISH NAVY. CLASS OF SIX SHIPS— [See page 39.] 
Displacement, 14.000 tons. Speed, 19 knots. Bunker Capacity, 2,000 tons. Armor: Belt, 7 inches ; gun positions, 11 to 6 inches ; decks, protective 2 inches, gun deck, 1 inch. Armament : Poor 12-inch ; 

twelve 6-inch rapuWlre ; twelve 3-inch rapid-nre ; six 3-pounders. Torpedo Tubes, 4. Complement, 750. 




NEW BTJSSIAN BATTLESHIP "PEBESVIET." ALSO " 0SLABYA » AND "POBIEDA."— [See page 39.] 

Displacement, 12,674 tons. Speed, 18 knots. Banker Capacity, 2,068 tons. Armor t Belt, 9)4 inches ; gnu positions, 9 inches and 6 inches ; deck, 2% inches. Armament t Fonr long-caliber 10-inch ; 

eleven 6-inch rapid-fire ; twenty oMncb rapid-fire ; ten e-pounders ; seventeen 1-pouudere ; two field guns, Torpedo Tabes, * Complement, 733, 
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A NEW SCHEME OF TRADE MARK BLACKMAIL. 

An extraordinary and unusual form of enterprise has 
recently developed in Cuba owing to the fact that the 
old Spanish practice as regards Trade Mark registra- 
tion still exists in that island. In Cuba, as in most 
of the Spanish-speaking countries, the first registrant 
of a trade mark becomes the legitimate owner in the 
eyes of the law, even though he may have appropriated 
the name or mark from some other source. In the 
United States it is well known that the rightful owner 
of a trade mark must be the first originator of the 
mark, while in most foreign countries the ownership of 
said mark depends upon the formal act of registration 
alone and the question as to who is the first origina- 
tor of the mark is not inquired into. It is possible, 
however, for merchants who have registered their 
trade marks in the United States to extend their 
rights over the foreign possessions of the United 
States, including Cuba, by simply registering in those 
countries certified copies of the United States certifi- 
cate and complying with other formalities, and this 
may be done for a trifling fee. It is astonishing, how- 
ever, how very lax our manufacturers and merchants 
are in regard to this matter and what penalties they 
have to pay for their ignorance or neglect. It appears 
that there is in Cuba a small gang of clever "gentle- 
men" who have determined to profit by the careless- 
ness of American merchants and who make it a prac- 
tice to register such marks as they think are likely to 
be extensively used in trade in that country. Several 
instances have recently come to our notice in which 
an ounce of prevention would have saved a world of 
trouble and annoyance. The American merchant has 
no redress, and when he places his goods on the Cuban 
market he is politely informed that he is infringing 
Mr. John Doe's trade mark and is notified to discon- 
tinue. He is naturally half amused and nonplussed 
at Mr. Doe's temerity, but when the Cuban Certificate 
of Registration is produced showing a facsimile of his 
mark, the serious nature of his position begins to 
dawn upon him. What is to be done? He has been 
guilty of laches and must pay the penalty. 

A firm of wholesale drug merchants registered in 
this country several years ago a trade mark on a par- 
ticular drug, which has since attained an enormous 
popularity. No registration was made, however, in the 
colonial possessions, and one of these "gentlemen" in 
Cuba, above referred to, foreseeing that this drug 
would have a large sale in that country, applied for 
registration of the trade mark under his own name. 
Before his application was granted, however, the firm 
in question had applied for registration of its mark, 
but the application was refused on the ground of an- 
ticipation and the registration was granted to the 
first applicant. As a sequel to this, the firm has been 
obliged to buy out the successful applicant, paying 
something between eight hundred and a thousand dol- 
lars for the certificate thus fraudulently obtained. 

We have repeatedly pointed out in these columns the 
necessity of attending to these formal details which 
are so important in protecting trade rights in most 
foreign countries, and the foreign commerce of the 
United States is becoming so extensive that these mat- 
ters should not be neglected or forgotten. We are 
happy to say that many of the great commercial houses 
are fully awake to the importance. of protecting their 
interests in this matter, and the danger of neglect is 
being happily more and more understood. 



THE STRUGGLE OF THE CUP CHAMPIONS 

The races which have already been sailed between 
the "Columbia," the "Constitution" and the "Inde- 
pendence" have given a very clear line on the respect- 
ive merits of the yachts. As far as the two Herreshoff 
boats are concerned (the "Independence," unfortu- 
nately, being at the present writing not a candidate 
for cup defending honors), the New York Yacht Club 
is confronted by a dilemma, which must forcibly 
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remind it of the earlier contests for the "America 
cup," when the club was accustomed to bring a whole 
fleet of its yachts to the starting line, and select that 
yacht which was best suited to the particular kind 
of weather which was encountered on the morning of 
the race. For it is a fact that the races thus far 
sailed between the old champion, "Columbia," and the 
new boat, "Constitution," have shown that in light 
winds of from four to five knots strength the "Consti- 
tution" is unquestionably superior, while in winds of 
from seven or eight knots strength and upward the 
"Columbia" is the faster vessel. In the first race be- 
tween the two boats, sailed in a good topsail breeze, 
the "Columbia" beat the "Constitution" by 2 minutes 
and 10 seconds over a windward and leeward course 
of 30 miles. In the next race "Constitution" turned 
the tables by beating "Columbia" by 9 minutes and 49 
seconds in a five-knot breeze over a similar course. 
Then, in a still lighter and very fluky wind, 
she beat "Columbia" over a triangular course of 30 
miles by 29 minutes and 35 seconds. Three days later, 
in a seven to ten knot breeze, and over a windward 
and leeward course of 30 miles, "Columbia" wins by 4 
minutes and 35 seconds; and on the following day she 
wins her third race from "Constitution," this time in 
a strong breeze and over a triangular course, by 1 
minute and 40 seconds. Judging from these races it 
must be admitted that, in the average winds that are 
encountered over the Sandy Hook course during the 
month of September, the "Columbia" seems to be a 
more likely defender than the "Constitution" in her 
present form. It must be remembered, however, that 
there are yet two months of tuning-up in store for the 
new boat, and it is quite possible that the experience 
which will be gained in the many races and informal 
trials which she will pass through may bring her up to 
the point at which she can defeat "Columbia" in any 
kind of weather. 

In the first two races of the Newport series the con- 
ditions of wind and sea were the worst possible for 
a yacht with the flat floor and long overhangs which 
characterize the "Independence"; and she practically 
did not figure in the finish of these two trials. In 
the third race, however, the sea was smoother and the 
wind had more heart in it. with the result that she 
turned the outer mark ahead of the "Constitution" 
and was only beaten 2 minutes and 15 seconds by that 
yacht over the whole course. In the fourth race she 
had the misfortune to carry away her topmast, and 
thus lost the opportunity to show what she could 
accomplish under the conditions which are supposed to 
be most favorable for a yacht of her kind. The per- 
formance of the "Independence" in the last races 
shows that she may yet prove herself to be a match 
for the Herreshoff boats in a strong and steady wind, 
and on any occasion when the three yachts may meet 
during the' coming season there will be the liveliest 
kind of interest in the result. 

Concurrently with the defeat of the new American 
Cup defender by the old champion comes the informa- 
tion that, in the course of the sailing trials which are 
now taking place between the two "Shamrocks," the 
new boat is beginning to show a decided superiority 
over the old one, her best performance being a gain 
of five minutes over "Shamrock I." during a thrash 
to windward of seven miles in a good topsail breeze. 
She now seems to be unmistakably superior to wind- 
ward and a trifle faster down the wind. The signifi- 
cance of these trials depends, of course, upon the ques- 
tion as to whether "Shamrock I." is sailing faster or 
slower than when she met "Columbia" off Sandy Hook. 
We are informed by those who are connected with 
"Shamrock" that her mast has been stepped two feet 
further forward than it was during the last Cup con- 
tests, and that changes have been made in her keel, 
both modifications having in view the improvement 
of her windward qualities. As the result of these 
changes, and the admittedly excellent work which 
"Shamrock I." has been doing this year, she is esti- 
mated to be from 5 to 10 minutes faster over a 30-mile 
course than she was two years ago. As this is about 
the time by which she was beaten by "Columbia," it 
would look as though the new "Shamrock" were going 
to prove a very active competitor for the Cup. Until 
"Constitution" has shown her undoubted superiority 
to "Columbia" under any possible conditions of 
weather, it is probable that not even the New York 
Yacht Club itself will look upon the America Cup as 
being, in the current phraseology of the day, "safe." 
It is probable, however, that as the season advances 
there will be a steady improvement in the new yacht, 
and that when the final Cup trials are sailed she will 
prove to be a winner by margins which will depend 
merely upon the weather conditions under which the 
course is sailed. 
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A NAVAL PROBLEM. 

The rapid growth of our navy has naturally 
created many new problems, which the Depart- 
ment has solved with more or less success; but 
probably the most pressing question for solution 
in the immediate future is that of obtaining a 



sufficient number of commissioned officers to com- 
mand the new ships building. The need for more offi- 
cers of high standing was never so apparent, and no 
relief can come from Congress until next winter. 
Thirty-five vessels of the torpedo-boat and torpedo-boat 
destroyer types will be ready to be placed in commis- 
sion this summer, and there are practically no officers 
available to command them. Secretary Long has the 
power to make use of officers of the navy on the retired 
list, but very few of these are serviceable for active 
duties, and little relief can be expected from that 
quarter. The attempt to put young naval cadets in 
command of costly and delicate torpedo-boats might 
produce serious results. Yet to lay these new boats 
aside until Congress finds the time and pleasure to 
provide adequate officers for them means vexatious in- 
terference with the navy's contemplated plan of estab- 
lishing a coast service of torpedo-boat stations. 

Before the end of the summer the navy will have 
a numerous torpedo flotilla, and the board of officers 
appointed to decide upon a scheme of coast protection 
with boats of this class has practically determined 
upon establishing a series of torpedo-boat stations ex- 
tending from Portland, Me., to Pensacola, Pla. The 
throe main stations will first be established at New 
London, Conn., Port Royal, S. C, and Pensacola, Fla., 
with sub-stations between these points. These sub- 
stations would be selected for the purpose of affording 
the torpedo-boats good harbors from which they could 
operate. But until Congress makes definite provision 
for increasing the commissioned personnel of the navy 
commensurate with its expansion in ships, it will be 
impossible to carry these plans into action. 

Even the summer course of study at the War College 
at Newport and at the torpedo stations will be seriously 
handicapped this season by the lack of officers. The 
War College and summer course of instruction opened 
in June, and the need of instructing more officers in 
the handling of torpedoes and in electricity is urgently 
felt. This summer at the torpedo stations the officers 
will be given, moreover, a thorough course in the prin- 
ciples of wireless telegraphy. The rapid improvement 
in wireless telegraphy, and its adoption by several of 
the European countries on their naval ships, makes 
it advisable that our officers should become thoroughly 
familiar with the system. The summer experiments 
with torpedoes and torpedo-craft have always been 
among the most interesting and instructive that the 
navy has undertaken, and the coming summer maneu- 
vers would prove of special importance because of 
the larger flotilla ready for service, provided suffi- 
cient commissioned officers could be mustered into 
the service to command the new vessels. 

The construction of all types of war ships now in 
the course of building has progressed so far that the 
need of more officers will steadily increase during the 
next year. The sixteen torpedo-boat destroyers are all 
more than 50 per cent completed, anil the majority are 
nearly ready for their final trial, while eleven of the 
fourteen torpedo-boats are practically ready to be placed 
in commission. The seven submarine torpedo boats 
are also progressing. Of the battleships building, the 
"Illinois" is 92 per cent completed, the "Maine" 50 per 
rent, the "Ohio" 42 per cent, and the "Missouri" 32 
per cent. The new protected cruisers are also being 
rapidly completed, with the "Denver" about 45 per 
cent, the "Chattanooga" 29 per cent, the "Des Moines" 
28 per cent, the "Galveston" 22 per cent, and the "Ta- 
coma" 18 per cent completed. Most of the new moni- 
tors are more than half finished. The "Nevada" is 
86 per cent completed, the "Wyoming" 73 per cent, the 
"Florida" 65 per cent, and the "Arkansas" 54 per cent. 
The armored cruisers "Pennsylvania," "West Virginia," 
"California," "Colorado," "Maryland," and "South Da- 
kota," with a speed of twenty-two knots, have not yet 
been begun. Neither have the new battleships, the 
"Virginia," "Nebraska," "Georgia," "New Jersey," and 
"Rhode Island," nor the recently authorized protected 
cruisers "St. Louis," "Milwaukee," and "Charleston." 
Nevertheless, there is a sufficient fleet of new ships soon 
to be commissioned to make the demand upon the De- 
partment for more officers so great that relief must 
come from some quarter before long. This problem 
handicaps the Navy Department to-day quite seriously, 
and even threatens the efficiency of the Naval Acad- 
emy. The superintendent of this institution has com- 
plained of the lack of sufficient officers for duty there 
to supervise the drills, technical instruction, and gen- 
eral discipline of the cadets, and the Navy Department 
has recognized the justness of the complaint; but it is 
unable to afford much relief. Thus it is that Congress 
must at its reassembling in the fall make provision for 
more officers if it expects to reap the full rewards of 
its recent movement to extend the power and useful- 
ness of the United States navy. While crews for new 
vessels may soon be recruited from practically raw 
material, competent officers cannot be manufactured in 
a few months, but must be educated and trained 
through a series of years. 

Likewise the need of more well trained engineers 
and officers in the engine-room is pressing hard for 
solution. The present situation in this respect is so 
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critical that the ultimate results on the navy may 
prove disastrous if some relief is not soon afforded. 
The old talk of regenerating the old Engineer Corps 
distinct from the line is now revived. This would 
mean the re-establishment of a corps of officers who 
would have no other duties than those of the engine- 
room. Examinations are now being held, in the Phil- 
ippine Islands and at all the principal naval stations, 
of enlisted machinists for the rank of warrant ma- 
chinists, and fifty of the two hundred applicants will 
be immediately appointed. In this competitive exam- 
ination some good men will be brought forward, and 
it is believed in some quarters that these fifty appoin- 
tees may become the nucleus of the new Engineer 
Corps. 



DEFECTIVE ASSIGNMENTS OF PATENTS AND 
ROYALTIES. 

In the transfer of property from one holder to an- 
other, certain forms of law must be observed for the 
protection of both parties. In the case of real estate 
or any merchandise whatever, conveyances may be 
properly drawn by attorneys familiar with the usual 
forms, but if a transfer of patent rights is to be made 
to an incorporated company, involving the allotment 
of shares, rights to make and vend upon royalty, the 
proceedings must accord with the laws of the State in 
which the company has been incorporated, and a 
thorough knowledge of corporation law is indispensable 
to the attorneys; otherwise, when the company at- 
tempts to transact the business for which it was or- 
ganized, it will find itself unable to do so legally. 
Example: in some States shares cannot be assigned 
in payment for services rendered or for merchandise, 
but this has been done; consequently there has been 
an illegal issue of stock, and if litigation ensues at 
any time in the transactions of the company it may 
prove a bar to recovery. If an inventor finds that 
his company has not been properly organized, all pro- 
ceedings are irregular until the work of organization 
has been done over, causing great delay and extra ex- 
pense. 

A case of this kind recently occurred in a nearby 
State. John Doe, the inventor of a staple article which 
is in great demand, and has involved a large invest- 
ment of captital, had manufactured the ^godds upon a 
small scale, but finding his business growing 
beyond his facilities, applied to a firm of brokers 
to increase his capital. To do this they required 
him to have the company incorporated, having, of 
course, previously investigated the proposition as 
an investment. The company was incorporated, the 
work having been done by a lawyer who asserted 
that he was familiar with the procedure, and had 
started several companies upon the road to success. 
A directory was elected and regular meetings held 
to take over the property of John Doe, after 
which it devolved upon the brokers to arrange for tie 
issue of full-paid, non-assessable shares at certain 
prices, and both parties awaited results. John Doe, 
as the owner of the patents, was to receive a certain 
sum for them from the sales of stock made by the 
brokers, the company itself advancing no cash in the 
first instance to secure the property to itself, and the 
rights of John Doe in the patents were not to be trans- 
ferred until he had received the money for them. This 
was thought to be an equitable arrangement for both 
parties, but in the light of better legal advice it was 
seen that there had been no transaction whatever. The 
company, although ostensibly ready to do business, had 
nothing to do it with, for the company did not own any- 
thing, having actually bought nothing, and certainly 
could not issue, transfer or sell what it did not own; 
the shares allotted to be sold by the brokers or guaran- 
teed by them, were not merchandise or lawful tender, 
because no one owned them. All the proceedings, there- 
fore, were null and void, and the work had to be done 
over upon proper methods. Fortunately for John 
Doe no irregular proceedings affecting the status of 
the company had been taken, but delay was caused by 
the incompetency of the attorney, himself a resident 
of the State where the company was incorporated. 

In the granting of licenses to make and vend, it is 
necessary for inventors to be very careful in selecting 
attorneys to draw up the papers; in no case should 
so-called "mutual agreements" be entered into, as be- 
tween man and mar., relying solely upon the assumed 
good faith and intention "to do what is right," as it 
is often termed, by both parties; the covenants should 
be clearly and definitely set forth. Papers or agree- 
ments which are drawn up in apparently legal phrases 
are sometimes wholly contradictory and adverse to 
both parties. One such "agreement" was drawn by 
parties of the first part in which a certain commission 
was to be paid them for the performance of certain 
work; but who was to pay the commission, when and 
where it was to be paid, was not stated. An example 
of the difficulties persons are liable to meet with from 
defective licenses is shown in the experience of Richard 
Roe; he had invented a certain device which was 
a great improvement upon a similar one then on the 
market and made by an old established house. The 
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inventor went to these people, who, after examining 
his device, said it was better than theirs, and they 
would like to make it on royalty. Papers were drawn 
up in which they agreed to pay a certain small bonus, 
and thereafter a minimum amount yearly, after the 
manufacture had begun. The bonus was paid and the 
inventor at the end of a year applied to the licensees 
for the minimum yearly amount, having heard nothing 
whatever from the parties in the interim. When he 
asked for an accounting for the past year, no one 
seemed to know anything about the matter, but per- 
sistent inquiry revealed the fact that the matter had 
not yet been acted upon; or, in other words, the firm 
had simply locked the proposition up in their safe, and 
ha,d no intention of ever putting the article on the 
market. It would have spoiled the sale of the goods 
they had made for years, and required a new outfit to 
get it up, so it was simply shelved. If the inventor had 
had a proper agreement, he could have instituted suit, 
at least, but he had put himself out of court by an 
agreement that gave him no recourse. 

As a rule inventors are not business men; also, as 
a rule, they are prone to think that any paper or 
writing stating certain facts in legal verbiage is ample 
protection against trespass, but they are seriously 
mistaken, and cannot be too careful in parting with 
their rights. 
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INTRODUCING AMERICAN METHODS IN ENGLAND. 

The immense workshop that the British branch of 
the Westinghouse Engineering and Manufacturing 
Company are having erected at Manchester is rapidly 
approaching completion. When in working order it 
will be a busy hive of British industry, giving em- 
ployment to some 6,000 people. Americans will control 
the business for the first few months, and will then 
be succeeded by English engineers who at present 
are being initiated into American business methods 
at Pittsburg. The works cover 40 acres of ground and 
are divided into seven departments. The machine 
shop covers eight acres. Prom the north end of this 
shop to the south end of the power house there is a 
single stretch of roof 1,135 feet in length by 427 feet 
in width. The steel and iron foundries each cover 
nearly six acres; while the brass and malleable iron 
foundries each cover approximately four acres. There 
is also a fine six-story block of offices with a frontage 
of 250 feet. The building contains 15,000 tons of steel- 
work, which has cost $90 a ton, and 9,000,000 feet of 
timber. The electricity will at first be generated by 
steam power, but this will be subsequently supplanted 
by gas engines. Al through the grounds culverts are 
laid for the cables for the transmission of power 
throughout the various departments. The buildings 
alone are costing $4,500,000, and the plant to be in- 
stalled will represent another $2,000,000. The location 
of the factory is ideal. It stands on the bank of the 
Manchester Ship Canal, so that vessels can proceed 
up to the very doors of the factory, which will result 
in great economy in handling the goods, while the 
Bridgewater Canal, which also runs alongside, will 
enable coal to be purchased and delivered at the factory 
very cheaply; and it is also in close connection with 
the principal railroads of the country. When com- 
pleted it will be one of the largest engineering factories 
in Great Britain. 



MANUFACTURE OF CELLULOID BEADS. 

In these articles German celluloid manufacturers, 
we read in the Gummi-Zeitung, are unable to compete 
with the makers in Gablonz, who would underquote 
them even if the former sold at cost price, and a few 
details which explain this are given. There is one 
firm in Gablonz employing about 30 hands, and the 
beads are not pressed, but each one is singly turned 
in the foot lathe. Ordinary living, rooms serve as 
workshops, which are lighted by electricity. It must 
not be presumed that this is the result of progress; 
it is only a matter of convenience, as Gablonz, in elec- 
tric lighting, is ahead of small towns in Germany. 
One room contains 20 to 25 lathes, surrounded by round 
celluloid rods. Another room holds 6 to 8 American 
quick-drilling machines, also worked by foot, and 
attended by 6 to 10 female hands. The rods are cut 
up with a circular saw, which is fixed on the lathe, 
to the size required, and a man can cut about 3,000 
per hour. They are then drilled at the rate of two 
to six gross per hour, according to length. After 
this they are turned on the lathe, each bead being 
separately placed tightly on a pin. The turning tool 
is a sharp chisel, which leaves the surface of the bead 
quite smooth. The polishing is done toy simply holding 
the beads in the fumes rising from a vessel containing 
boiling spirit. The wages paid are very low, turners 
earning $2.50 to $3.75, drillers $1.75 to $2.00, and girls 
$1.00 to $1.25 per week. 



The Cathedral of Notre Dame at Paris, which has 
up to the present time been only lighted by candles, 
is about to he lighted by electrieity. 



SCIENCE NOTES. 

The population of Paris has increased 6.98 per cent 
in the last five years. At the present time the total 
population is 2,714,068. 

The Society of German Engineers in Berlin has un- 
dertaken the preparation of an international technical 
dictionary to be published in English, French and Ger 
man. Its aim is to secure exhaustive completeness i .i 
technical words and expressions, exactness in tran^la 
tion, and uniformity in usage. 

A curious phenomenon was observed at the village 
of Le Ghazil, in the French Alps, recently. One day 
toward- evening the inhabitants were disturbed by a 
loud rumbling in the vicinity of Mont Farand, which 
increased in intensity. Looking toward the scene of 
the disturbance, the villagers were further startled by 
seeing bright flashes of fire. At first the unusual spec- 
tacle was attributed to volcanic agencies, and a party 
of civil engineers set out to examine trie cause of the 
phenomenon. They discovered that the intense dry 
heat had caused the chalk rocks on the summit of the 
mountain to crack and to break away in all directions. 
These rocks had descended the mountain like an aval- 
anche, and being thickly veined with silex, in descend- 
ing they had struck one another with terrific force, 
scattering brilliant showers of sparks in all direc- 
tions, with such rapidity that they resembled ono 
single sheet of flame. 

From the known latitude of a station it is possible 
to calculate the number of hours that the sun is above 
the horizon during a year. The observations at the 
various stations of the United States Weather Bureau 
give the actual number of sun-lit hours. A comparison 
of the two numbers gives the percentage of sun-lit 
hours at the station. From the last report of the 
bureau (just published) the following data are 
selected: Albany, N. Y., 55 per cent of sun-lit hours; 
Atlanta, Ga., 53 per cent; Atlantic City, N. J., 58 per 
cent; Baltimore, Md., 66 per cent; Boston, Mass., 
52 per cent; Buffalo, N. Y., 54 per cent; Charleston, 
S. C, 55 per cent; Chicago, 111., 53 per cent; Cin- 
cinnati, Ohio, 61 per cent; Cleveland, Ohio, 44 per 
cent; Denver, Colo., 71 per cent; Detroit, Mich., 50 
per cent; Galveston, Tex., 61 per cent; Indianapolis, 
Ind., 49 per cent; Jacksonville, Fla., 67 per cent; Key 
West, Fla., 71 per cent; Los-Angeles, Cal, 76 per cent; 
Minneapolis, Minn., 52 per cent; New Orleans, La., 
49 per cent; New York, N. Y., 52 per cent; Phcenix, 
Ariz., 84 per cent; Philadelphia, Pa., 58 per cent; 
Rochester, N. Y., 41 per cent; St. Louis, Mo., 62 pe;- 
cent; San Diego, Cal., 73 per cent; San Francisco, 
Cal., 71 per cent; Santa Fe, N. M., 75 per cent; Wash- 
ington, D. C, 58 per cent. 

Another attempt to ascertain the difference in the 
longitude between London and Paris is shortly to be 
made by the Greenwich and Paris observers, respective- 
ly. This will make the fourth occasion upon which 
these two observatories have endeavored to settle this 
point, but their results have always differed. At the 
beginning of the last century the difference in longi- 
tude was estimated by primitive methods to amount 
to 9 minutes 21% seconds. When the electric tele- 
graph came into use a determination by this means 
proved the calculation to be one second in excess. As 
time progressed various circumstances proved that even 
this estimation was fallacious, and in 1888 a de- 
termined attempt was made by two French astron- 
omers at the Paris Observatory and two astronomers 
at the Greenwich Observatory, respectively, to ascertain 
the actual difference. Notwithstanding their working 
in conjunction, no final data was attained, for, whereas 
the French geodists calculated the difference to be 
9 minutes 21 seconds and some few hundredths of a 
second, the Greenwich observation was a fifth of a 
second less. In 1892 another attempt was made on 
precisely similar lines, and again the English calcula- 
tion was about one-fifth of a second less than the 
French result. It is anticipated that the progress of 
geodesy within the past nine years will enable the 
results of the two observations to coincide this time. 
It is imperative that their calculations should be the 
same, since nations often divide their territories, when 
no natural boundaries are possible, by longitude and 
latitude. For instance, the boundary line between 
South Australia and New South Wales is nominally 
by longitude 141 degrees east of Greenwich. Tele- 
graphic calculations, however, prove this delimitation 
to be erroneous by several hundred feet, a result prob- 
ably due to uncertainties in the determination of the 
longitude. Such inaccuracies, trifling though they may 
appear from an evanescent point of view, are of vital 
importance in discussions over the boundaries between 
different countries, and may possibly lead to serious 
results. For example, the exact delimitation of the 
boundary' line between Canada and this country in 
Alaska, which is at present under discussion, depends 
upon the astronomical observations. It will thus be 
seen that if the English and French observers can 
succeed in their measurements, or ascertain the sources 
of error, they will have accomplished a valuable serv- 
ice. 
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THE " PHOTOGRAPHOPHOSE." 

BY ERNST BUHMEB. 

The Scientific American has from time to time 
presented to its readers different methods of recording 
and reproducing both musical sounds and human 
speech. Of these methods, perhaps the most generally 
known is that employed by Mr. Edison, in which a 
stylus attached to a diaphragm engraves upon a rap- 
idly revolving wax cylinder the sound impulses thrown 
against the diaphragm. Still another system has 
been devised by the Danish engineer Valdemar Poul- 
sen, who records sounds magnetically by passing a steel 
ribbon between electromagnets energized with an in- 
tensity depending upon the strength of the current 
which has been telephonically set up in the circuit. 
In a third, and perhaps a more sensitive method than 
either of the two mentioned, photography is employed 
as the recording means. 

Under favorable conditions the variations in the 
intensity of oscillation of a "speaking" arc light* are so 
appreciable that it is possible to record them upon 
a moving sensitive film. Upon this possibility the 
construction of my "photographophone" depends. 

The photographophone, as shown in Pig. 1, consists 
primarily of a light-tight wooden casing in which 
photographic-film reels are mounted, the film as it is 
unwound from one reel being received by the other, 
as in the cinematograph and similar chronophoto- 
graphic machines. The reel is driven by a small elec- 
tric motor through the medium of a belt and pulley. 
Traveling at a uniform rate varying from 2 to 3 meters 
per second, the film passes the focus of a lens 
in front of which the source of light, which may be a 
speaking arc and which is caused to undulate in accord- 
ance with the sound waves, is placed at a suitable dis- 
tance. The film after having been subjected to the 
action of the undulating light is developed in the or- 
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iig. 1— THE FILM-CASING OPEN. 

dinary way and fixed. If the record be very long, spe- 
cial developing apparatus is necessary, resembling that 
employed in the development of cinematograph pic- 
tures. 

The variations of light may be distinctly seen on 
the film. Fig. 4 shows a film which has been acted upon 
by the light, and then developed and fixed. In repro- 
ducing the recorded sound, an ordinary stereopticon 
is used in place of the original undulating source 
of light, the film traveling with the velocity equal 
to that with which the record is made. Behind 
the film an exceedingly sensitive selenium cell 
is removably mounted and connected with 
telephone receivers in the circuit of a small 
dry battery (Pig. 2). The variable trans- 
parency of the film will cause the selenium 
cell to be illuminated with a light which flick- 
ers in accordance with the undulations of the 
recording arc. It is a well-known phenomenon 
that selenium conducts electricity with an in- 
tensity that varies as the light by which it is 
illuminated. The ever-varying light thrown 
upon the sensitive cell of the "photographo- 
phone" causes the current in the circuit to vary 
therewith, these variations of current being 
transformed at the telephone receivers into 
acoustic waves, corresponding with the sound 
^adulations originally photographed upon the 
film. 

By this method sounds are reproduced with 
astonishing distinctness. The loudness can be 
varied by increasing the candle power of the 
light employed in the stereopticon. Indeed, it 
is possible so to magnify the sound that a 
record can be reproduced with a clearness 
equal to that of telephone transmission. It is 
immaterial whether a positive be made from 

* Scientific American forJune8, 1901, page 358. 
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the film or whether the original negative be used. 
Apart from the extreme sensitiveness of this pho- 
tographic method of recording sound, the invention 
is of considerable practical utility in so far as any 
number of positive copies can be made from the 
original negative. The film may be so long that the 
speech or song to be recorded may be almost inter- 
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Fig. 2.— THE RECEIVES. 

minable. Moreover, the films are so compact that 
even a very long record can be stored in an exceedingly 
small space. 

By using an undulating incandescent lamp in place 
of the speaking arc light in an improved instrument 
which I have constructed, I succeeded recently in 
attaining very good results with a film speed of 20 
Centimeters per second. It is my intention to employ 
the photographophone in connection with the cine- 
matograph and to ascertain whether it be possible to 
record the movements of bodies and of sounds (such 
as music) upon the same film. By means of the many 
auxiliary apparatus which have been devised in late 
years for the purpose of. magnifying sound, it is 
to be hoped that the photographic sound-record may 
be successfully reproduced in a large auditorium. 

Berlin, April, 1901. 

♦ . a . ♦ 

A New Method of Preparing the Hydrates of the 
Peroxide of Sodium and Their Properties. 

M. George P. Jaubert has lately made a series of ex- 
periments with the peroxide of sodium, and finds that 
the hydrates of this body may be easily prepared and 
may be used to produce hydroxyl in different degrees 
of concentration; this method will no doubt be of 
value in different chemical operations. In an' account 
given to the Academie des Sciences, M. Jaubert de- 
scribes his experiments as follows: It is well known 
that the peroxide of sodium, under the action of a 
small quantity of water, decomposes violently with 
disengagement of oxygen and leaves a residue of caus- 
tic soda. This reaction is accompanied with consid- 
erable heat, and the temperature may rise above the 
boiling point. The following equation shows that 18 
parts of • water suffice to decompose 78 parts of the 
peroxide: 

Na 2 2 + H 2 = 2NaOH + O. 

The experimenter has found that quite another re- 
action takes place if the peroxide is simply exposed to 
the action of dry air, free from carbon dioxide. In 
this case the quantity of water absorbed by the perox- 
ide may greatly exceed the theoretical amount nec- 
essary for its decomposition. While 25 parts of water 
poured drop by drop' upon 100 parts of peroxide seem 
to bring about an almost total decomposition, it is 



found that by using water vapor at the ordinary tem- 
perature the same quantity of peroxide may be made 
to absorb up to 200 or 225 parts of water, and this 
without decomposition — that is, without giving off oxy- 
gen. The experiment was carried out by placing the 
peroxide in a closed vessel provided with a pressure 
gage; the chamber contained also a vessel of water, 
whose vapor was constantly absorbed by the peroxide. 
At the end of 24 hours the pressure had not changed, 
but the weight of the peroxide had increased from 100 
to 136; it had been transformed into a pure white and 
friable mass, resembling snow. It was then left for 
a number of days and its increase in weight per day 
was as follows: 100 (original), 136, 163, 223, 256, 275; 
at the end of 5 days more it weighed as much as 325. 
As the hydration may be stopped at any time, it is 
possible to obtain by this process, and in large quan- 
tities, the hydrates already known, Na 2 2 + 2H 2 and 
Na 2 2 + 8H 2 0, as well as a series of intermediate and 
unknown hydrates. M'. Jaubert has studied especially 
the hydrate Na 2 2 + 8H 2 0, which he has prepared in 
great quantities. It appears as a snowy white mass, 
in contrast to the yellow color of the peroxide. It dis- 
solves easily in water without giving off oxygen, but 
is less soluble in ice-cold water, and in this way may 
be precipitated. It is thus obtained in pearly scales 
resembling boric acid, and analysis gives the above 
formula. The hydrate of the peroxide of sodium dis- 
solves in water with a great lowering of temperature; 
in concentrated acids it dissolves without appreciable 
change of temperature and gives solutions of hydroxyl 
of remarkable stability. This property makes it of 
great value in the preparation of hydroxyl. The hy- 
drate is quite stable when cold, and has been kept for 
more than six months without appreciable change, but 
at 30 deg. to 40 deg. C. it partially decomposes and 
gives off oxygen; at 80 deg. to 100 deg. its decomposi- 
tion is total. This body, which may be easily pre- 
pared in the laboratory, permits of obtaining solutions 




Fig. 4.— A PHOTOGRAPHIC SOUND-RECOED. 

of hydroxyl chemically pure and in all degrees of con- 
centration up to 85 per cent. 




Fig. 3.— THE "PHOTOGRAPHOPHONE. 



A Natural Zoo in Uganda. 

Sir Harry Johnstone, the English special commis- 
sioner for Uganda, has recently returned to London 
after an absence of two years. .He is going to pro- 
pose to the English government that a stretch of coun- 
try lying between Eldoma Ravine Station and the 
slopes of Mount Elgon, which contains the most ex- 
traordinary quantity of game that he has ever seen 
in tropical Africa, should be preserved as a national 
park or game preserve, similar to our Yellowstone. 
This district is entirely depopulated, the result of the 
terrible internecine wars of several years ago. 
It is now filled with all kinds of game indig- 
enous to Central Africa, and the animals have 
been left unmolested for so long that they are 
quite as tame as if they had been kept in cap- 
tivity. 

His caravan passed through vast herds of 
elephants and rhinoceri, while zebras and 
antelopes would even approach them within a 
distance of ten yards. Lions were also fre- 
quently encountered. It was in this district 
that the commissioner discovered the new spec- 
imen of giraffe, che male of which had five 
bosses or horn cores. The fourth and fifth 
horns protruded from the head just behind the 
ears at the base of the. skull. Sir Harry John- 
stone also met the extraordinary race of ape- 
like men, first discovered by Mr. Grogan and 
Mr. Sharpe, on the borders of the Congo For- 
est. He secured several photographs and 
measurements to confirm his meeting with this 
simian race; These people, however, must not 
be confounded with' the Congo dwarfs, who are 
quite a distinct race, since whereas the latter 
measure about four feet in height, the former 
are of normal stature. 
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A NEW TYPESETTING MACHINE. 

Some of the best inventive genius 
in the United States has been devoted 
to the solution of the typesetting prob- 
lem, as has been already noted in our 
description of the remarkable Paige 
typesetting machine, which was shown 
in the Scientific American for March 
9, 1901. The system which we now 
illustrate was invented by Mr. Alex- 
ander Dow. The invention is the de- 
velopment of years of patient investi- 
gation as to the conditions which 
govern a satisfactory typesetting ma- 
chine. The Dow composing machine 
uses foundry type of any size from 
five to twelve point, and the change 
of font from one size to another re- 
quires but a few minutes. The speed 
of the composing machine is limited 
only by the ability of the operator, 
the mechanism being normally, set to 
allow a maximum of about 12,000 ems 
per hour. The system of composing 
involves the use of two machines; one 
composing machine which sets foundry 
types, character by character, line by 
line, and delivers them automatically 
justified on the galley, and the other 
a distributing machine, one of which 
will supply the magazines for about 
three composing machines. The lat- 
ter are operated by one man each, and 
the power is usually obtained by a 
small electric motor. The type maga- 
zines will be seen directly above the 
keyboard. They are 4 feet in length 
and will contain enough type of the 
usual size to supply an operator for 
a day. The magazines contain three 
channels for the letter e, and two 
channels each for the other most used 
letters. Matter can be set up to a 
width of 5y 2 inches. The keyboard 
contains ninety keys placed in four 
banks, the arrangement being that of 
the universal keyboard in common use on nearly all 
typewriters. 

The operation of composing or • setting the type 
consists in fingering the keys until the line approaches 
completion. Upon warning being given by a small 
bell, the operator completes or divides the final word 
of the line, touches the line key and continues the 




BOTATABLE STICK RECEIVING LINE OP TYPE DUEING COMPOSITION. 




EACH WORD WITH THE JUSTIFYING SPACE BEING MOVED 10 THE GALLEY. 



manipulation of the keyboard. The type feeds down 
into an upright channel called the "stick," which 
rotates so as to transfer the line to the raceway, which 
is horizontal. Here automatic mechanism measures 
the line and determines the proper combination of 
spaces necessary to justify it, separates the line into 
words, inserts the proper spaces in the line. The 



line is then automatically pushed into 
the galley and a lead or space between 
the lines may be inserted. All these 
operations go on without attention 
from the operator, who is composing 
the next line. With the aid of our 
detail illustrations the operation will 
be better understood. Most of the 
machines built heretofore have de- 
pended upon the weight or gravity of 
the types to carry them through cer 
tain portions of the mechanism. The 
individual types are so small that 
when wet or dirty they are apt to 
stick to the side of the channels, re- 
sulting in frequent stoppages. With 
the composing machine which we are 
describing this source of trouble is 
removed by the use of a positive-acting 
mechanism for moving the type at 
every point. The types are held in place 
and pushed or thrust through every 
movement. The types are assembled 
in the center at the foot of the two 
main magazines. Reciprocating push- 
ers take the type to the center. Here 
a quick-acting blade thrusts the type 
into an upright channel called the 
"stick," which is shown in the first 
of our smaller engravings. Bach type 
forces down the preceding one. As the 
types enter into the stick they are 
directly in front of the operator and 
may be read and corrected at will. 
Plain, rectangular bits of brass serve 
to separate the words temporarily. 
When the line is sufficiently full the 
operator touches the line key, and the 
stick turns quarter way around, so 
that the line is horizontal instead of 
vertical. The line is then pushed out 
by a blade to a point on the raceway 
called the "bridge," where the justifica- 
tion begins. 

The most ingenious part of the 
whole apparatus is the justifier. It 
will be remembered that during the composition plain 
spaces of equal size have been inserted simply to separ- 
ate the words temporarily. These have now to be re- 
moved to make place for permanent spaces of proper 
justifying size. 

As each word is in turn forwarded to the galley, a 
proper justifying space is inserted before it until the 
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whole line in the galley is perfectly Justified. When 
ever the space-key is depressed, the fact is registered 
in the calculating device, which is seen at the rear of 
the machine, directly back of the magazine. When the 
line is ready to be sent to the justifying mechanism, 
its shortage is automatically measured and recorded 
by the calculating mechanism. The calculator having 
registered, say, six spaces for the line, and thirty- 
three hundredths of an inch space to be filled, sets in 
position the mechanism for ejecting six spaces, select- 
ing them from the ten sizes in the space magazines, 
and they are then pushed into line as the words are 
separated. It will be seen that the keyboard operator 
need never consider justification at all, changes in the 
measure not even interfering with it, nor do the 
corrections made by hand. The whole operation of 
justifying a line occupies but a few seconds' time, so 
that the justified line is always out of the way before 
the operator can finish another line and present it to 
the justifying mechanism. When the last word of a 
line is reached the line is at once pushed down into 
the galley with the matter that precedes it. The 
machine is provided with various safety devices to 
protect it from accidents, broken type, etc. 

The type matter which has been set can be used for 
printing direct or for electrotyping, and is then ready 
for distribution. The types are specially nicked for 
distribution. The dead matter is placed on the galley 
of the distributor in considerable quantity. The dis- 
tributor, like the composing machine, handles the type 
irrespective of its condition. The galley mechanism 
presses the type firmly against the top, so that the 
upper line is lifted off and pushed into a raceway. 
Prom the forward eiid of this line rotating carriers 
take off the types with great rapidity and transfer 
them to the proper channels which radiate above the 
center of the distributor. Battered types or dirt in 
the nicks releases a suitable lock, which stops the 
machine and allows the operator to remove it without 
damage to the mechanism. 

The general design and construction of the machine 
is in accord with the latest scientific knowledge. The 
cams are made on an especially designed machine that 
produces highly accurate results. 



Oil for marine Uses. 

In spite of the experiments and dissertations upon 
the relative values of coal and oil as fuel, comparative 
tests are constantly made. The subject is so fascinating 
to engineers that they will not abandon it. A Dutch 
torpedo boat constructed by Yarrow & Co. was re- 
cently fitted up to burn both coal and oil as fuel, the 
latter being merely supplementary, to be used only 
when high speed is needed for a short time. The oil 
tank was carried on deck, so that in case of being 
struck during an engagement the oil would be dis- 
charged overboard instead of in the hold; steam was 
used to spray the oil through the burners, the loss of 
fresh water through this cause being slight, owing to 
the short time it was used. During the coal trial 
the boiler pressure was 150 pounds per square inch, 
with one inch water pressure, the " engines making 
350 revolutions per minute; the speed of the vessel 
was 24% knots.. Oil was then admitted into the boiler 
furnaces, coal still being burned at the same rate as 
before, with the result of increasing the pressure to 
180 pounds, revolutions to 365 per minute, and the 
speed to 26% knots per hour. The coal burned was 
at the rate of 2,800 pounds per hour, and oil at 700 
pounds per hour. A great advantage of this combined 
use of coal and oil is that the speed can be increased 
at once by the admission of oil, so that dirty fires are 
no bar to pursuit of an enemy on sight. 



" Novel " Motor Traction Engine. 

Under this caption foreign technical journals de- 
scribe an oil engine said to have been recently invented 
in Germany, but which, as regards type and general 
action, was first brought out in this country by the 
late Richard Dudgeon. Some of the details of the 
German engine may vary from that of Mr. Dudgeon's, 
and the agent employed as motive power — oil vapor — 
is different from the latter, for he used steam; but 
the system was devised forty years ago, and the writer 
saw it in action in this city, with Dudgeon driving it. 
The motor in question consists of a friction roller, 
or pinion, working on the inside of a larger wheel, 
such as a locomotive tire, for instance. The tire- 
tread runs directly on the road and suitable framing 
is provided to carry the engine. The device itself 
proved very successful as to tractive power compared 
with other methods, the advantage being given as 60 
per cent in its favor. 



In publishing in our issue of April 13 some photo- 
graphs of the new Pacific Mail steamship "Korea," 
we failed to state that the engraving^ of the launch 
was made from a copyrighted photograph by Samuel 
E. Rusk. The omission was made inadvertently, and 
we now take pleasure in giving the proper acknowl- 
edgment, the neglect of which at the time of publica- 
tion we greatly regret. 
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Engineering Notes 

A carboniferous deposit has been discovered on the 
coast of Iceland. The coal is excellent in quality. 

The Hamburg-American Line has arranged for a 
tank holding about 16,000 barrels, to be placed in the 
Hamburg petroleum harbor, for the storage of liquid 
fuel for the use of vessels of their line. 

The London County Council have recently placed 
a new float upon the River Thames, driven by liquid 
fuel. By means of a large burner full steam is raised 
in a very few minutes. The special type of burner 
known as the Clarkson, which is utilized, vaporizes the 
oil, and then mixing the vapor with the air pro- 
duces an intensely hot flame, which has the additional 
advantage of being almost smokeless. 

Experiments are being carried out by the British 
Admiralty for the employment of liquid fuel in the 
smaller ships of the navy. A special system of burn- 
ing the oil is being tried, in which the liquid is dis- 
tributed on a bed of coal and firebrick by means of a 
steam spray and there ignited. The low-flash Borneo 
oil is being utilized, as it has been found preferable 
to the Russian oil for this purpose. Liquid fuel is 
much more advantageous and economical for small 
craft, but the greatest difficulty encountered is the 
maintenance of the steam pressure. Once this diffi- 
culty has ' been satisfactorily surmounted liquid fuel 
will be extensively employed in the navy. 

During the submerged experiments with the French 
submarine boat "Narval," especially in those cases 
where the vessel has remained under water for a pro- 
longed length of time, the crew have suffered from a 
peculiar sickness. It has been found impossible to 
account for this curious malady, and the Ministry of 
M'arine has issued a regulation that all men in future 
recruited for submarine boats must undergo a rigorous 
medical examination. The sickness is believed to be 
due to constitutional causes, , but doctors are now ac- 
companying the submarine boats during the sub- 
merged trials to study the indisposition and to ascer- 
tain its cause if possible. 

The new British Admiralty Board has on several 
occasions recently displayed its readiness to discard 
the cloak of conservatism which has so long charac- 
terized it, by introducing several new features, and 
by introducing modern plants in the shipyards. One 
of the latest evidences of this progress is the over- 
hauling of the plant in' Portsmouth dockyard, the pre- 
mier shipbuilding yard of the country, and the instal- 
lation of up-to-date American labor-saving devices. 
Most of the machinery at present in the dockyard is 
from twenty to thirty years old, and consequently is 
quite obsolete. An American pneumatic plant for riv- 
eting and drilling is to be attached to one slip, and if 
it proves thoroughly satisfactory further plants will 
be provided to the other building slips. Several elec- 
tric calkers are. also to be introduced, together with 
electric drillers, while the traveling cranes in the va- 
rious departments will be driven by the same motive 
power. It is intended that electricity shall be utilized 
as the motive power in connection with all the heavy 
machinery. 

In view of the agitation there is in this country for 
three-cent car fares, a brief account of the cheap trav- 
eling facilities in Europe is interesting. The facts 
have been collected by the British ambassadors in 
Germany, France, and Belgium respectively, and have 
been dispatched by them to the British Foreign Office, 
London, and published as a Parliamentary paper. 
Belgium offers the greatest and cheapest facilities for 
traveling. The state, which owns the railroads, issues 
five different types of tickets to the work people living 
in the neighborhood of the towns in which they are 
employed, including tickets, single or round-trip, for 
six and seven consecutive days per week, and tickets 
for one round journey each week, at considerable re- 
ductions upon the ordinary tariff. For a single 
journey of five miles on six days of the week, a total 
charge of fourteen cents is made, and for the six 
round trips twenty-two cents is charged. Traveling 
upon the surface street cars is cheaper still. In 
Brussels the company which controls the whole of 
the street tramways in the city is compelled to issue 
to workmen up to 8 A. M., and in the evenings be- 
tween 7 P. M. and 8 P. M., single tickets on week 
days at a maximum charge of two cents any distance, 
including one transfer. When the tramways of Ant- 
werp have been consolidated into one company, which 
will be accomplished in a few weeks' time, the same 
regulation will apply, and in this instance it will be 
possible for a man to travel 27% miles for his two 
cents. In France the workpeople enjoy a reduction of 
80 per cent upon the ordinary third-class fares upon 
the railroads. On the German imperial railways in 
Alsace-Lorraine the monthly commutation tickets for 
workmen average about one-fifth of a cent per mile, 
and on the Prussian state railroads, upon which 
weekly commutation tickets are issued, the rate is a 
fraction higher. 
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Under tbe Lilacs. 

To the Editor of the Scientific American: 

Was it the attempted application of the doctrine of 
territorial expansion; was it a case of forcing a higher 
order of civilization upon an energetic and unwilling 
race; was it retaliation for real or fancied insult to 
national honor; was it, perhaps, because of an inter- 
est in the slave trade or a gold mine or a diamond 
field; was it any or none of these reasons that led 
to the terrific and decisive battles of which I was an 
interested witness some years ago? 

It will perhaps never be determined what were the 
causes underlying a struggle of three days' duration, 
marked by carnage, feats of strength and deeds of 
valor such as it is rarely the lot of historian to record. 

I was sitting one summer afternoon in the shadow 
of my cottage near a stunted lilac bush, when my atten- 
tion was attracted to a horde of large black ants cross 
ing a narrow roadway which lay between my house 
and that of a neighbor in the same yard. 

Their objective point, I soon perceived, was the foot 
of the lilac, the ground around which had been honey- 
combed by little red ants less than half as large as the 
others. There seemed to be an unusual excitement 
here. Possibly a sentry or scout had brought news to 
the colony of the approaching army. At least they 
were not being attacked unawares. The invaders were 
met near the foot of the bush, and the war was on. 

The battle ground was confined to a space perhaps 
three feet square, but here among the hillocks and 
ravines in miniature, all the tragedies and triumphs 
of war were enacted. 

There was at first arrangement and order when van 
met van, but the conflict soon resolved itself into a gen- 
eral catch-as-catch-can encounter. Woe to the red ant 
luckless enough to get into the jaws of its larger foe. 
One closing up of those powerful instruments and a 
crushed, helpless mass was flung aside. 

The smaller, however, had the advantage both in 
numbers and agility, and fought in pairs or triplets. 
Thus, while the black ant generally killed one or more 
of its antagonists, it was itself doomed. 

The duration of a battle varied from five to fifteen 
minutes, when, all at once, hostilities would cease by 
the disappearance of the invaders, to be as suddenly 
renewed later. 

It was pathetic during these periods of truce to note 
the casualties and the movements on the fateful field. 
Busy little army surgeons, or possibly members of the 
Red Cross corps, hurried from one mangled body to 
another. Sometimes a feeble response on the part of 
the wounded soldier to the anxious inquiry of the re- 
lief was noticeable. The solicitous and universal sym- 
pathy of the unharmed for their less fortunate com- 
panions was a sight never to be forgotten. The ground 
was strewn with bodies in all stages of dismember- 
ment — legs gone, antenna? missing, head severed from 
the body, the body itself sectioned. Here and there 
one mortally wounded dragged itself slowly and pain- 
fully to some obscure spot to die. Others were helped 
away to a place of security, but in such a condition 
that it is safe to infer they passed their remaining 
days in a hospital or some home for the disabled. 

For three days in at least as many battles each day 
the conflict raged. Each day witnessed a perceptible 
thinning out of the ranks, but the vigor and spirit of 
the contest kept up till near the close. 

Desirous of knowing what effect the presence of 
strange surroundings would have on the combatants, 
I procured a large glass dish and captured several of 
both species. This I repeated at various times. In- 
variably, while at first trying to escape, upon becom- 
ing aware of each other's presence they grappled and 
fought to the death. Valor, honor, hatred, revenge 
(What was it?) dominated entirely over fear. 

Against the stubborn resistance and greater numbers 
of their antagonists the invaders could not hold out. 
A panic finally seized the survivors such as comes 
upon human warriors — an unutterable, unreasoning 
fear, and, thoroughly defeated in their object, what- 
ever it might have been, for days after hostilities 
ceased any unusual noise near their dwellings would 
send each individual hurriedly to shelter as if an 
avenger were at its heels. 

The evidences of war having been removed from the 
battlefield, the stunted lilac once more towered above 
homes in which thrift and courage went far to redeem 
the losses and promised a future over which no gloom 
could cast a shadow. 

Muncie, Ind. M. M. Sherrick. 



Successful Trial of tbe Santos-Dumont Balloon. 

The motor-driven balloon of M. Santos-Dumont had a 
trial on July 12, the voyage being from St. Cloud 
around the Eiffel Tower at Paris and return. Accord- 
ing to cable reports the speed was about 37 miles an 
hour. The height of the balloon above the ground 
varied from 320 to 890 feet: The aeronaut descended 
successfully six times upon foreordained spots. 
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TWO OF THE LATEST TYPES OF BATTLESHIPS. 

It is evident, even to the casual student of naval 
matters, that the once clear line of demarkation be- 
tween the battleship and the cruiser is likely, in these 
latter days, to disappear altogether, the two types 
becoming merged in a vessel which is distinguished 
by possessing, in the highest degrees, the qualities of 
size, speed, armor and armament. 

We illustrate on the front page of this issue two 
of the latest designs for battleships, one representing 
the "Duncan" class of the British navy, and the 
other the "Peresviet" class of the Russian navy, both 
of which illustrate the tendency above referred to. 

The British Battleship "Duncan." — The "Duncan" 
represents the commonly accepted ideas as to what 
features should be embodied in a first-class battle- 
ship, and in her speed and the disposition of her 
armament she is not unlike our own vessels of the 
"Pennsylvania" class, although the latter are con- 
siderably more powerful. In the "Duncan" we see 
the direct descendant of the original "Royal Sov- 
ereign" type of 1892, with such modifications intro- 
duced as have been suggested by the progress of naval 
design during the past decade. The "Royal Sov- 
ereign" was of 14,150 tons displacement, 17% knots 
speed, with 18 inches armor on the side and 17 inches 
on the gun positions; an armament of four 13V2-inch, 
ten 6-inch guns and sixteen 6-pounders; 
and a bunker capacity of 1,800 tons of 
coal. Following her came the "Majes- 
tic," launched in 1895, of 14,900 tons dis- 
placement, 17% knots speed, and the same 
bunker capacity, carrying 9 inches of 
Harveyized armor on the sides and 14 
inches on the gun positions, and armed 
with four 12-inch wire guns, twelve 6- 
inch rapid-firers, and eighteen 3-inch 
rapid-firers. Then came the "Canopus" 
type, launched in 1898, of 12,950 tons dis- 
placement, 1,800 tons bunker capacity, 
18.25 knots speed, and the same arma- 
ment as the "Majestic," but with armor 
reduced to 6 inches of Harveyized steel 
on the belt and 12 inches on the gun 
positions. The "Duncan," which is now 
under construction, is, therefore, a direct 
improvement upon the "Canopus," having 
1,000 tons more displacement and the same 
battery, but 19 knots speed, as against 
18.25, while her bunker capacity has been 
raised to 2,000 tons. The defensive quali- 
ties are vastly greater, 7 inches of Krupp 
steel taking the place of 6 inches of 
Harveyized steel on the belt, and the gun 
positions being protected with 11 inches 
to 6 inches of Krupp steel, as against 12 
to 5 inches of Harveyized steel in the 
case of the "Canopus." The 7-inch side 
armor of the "Duncan" extends over 290 
feet out of her total length of 405 feet, 
and it is continued, with a gradual de- 
crease in its thickness forward, to a 
minimum thickness of 3 inches at the 
bow. Protection is further assured by 
two steel decks, the lower turtle-backed 
deck being 2 inches in thickness, and the 
deck above it 1 inch in thickness. The 
main armament consists of four 12-inch 
wire guns, carried in two barbettes plated 
with 11 inch Krupp steel, and twelve 6- 
inch rapid-fire guns carried in casemates, 
eight of them on the gun deck and four 
on the main deck. Of these 6-inch guns, 
four will be able to fire dead ahead and 
four dead astern. Although the "Duncan" is an ad- 
mirable design, altogether we think that the effic- 
iency of the 6-inch battery would be greatly increased 
if the 6-inch plating in the wake of the 6-inch guns on 
the gun deck were continuous, instead of extending 
only in the wake of each gun position. 

Judged from an American standpoint, the arma- 
ment is rather light for a vessel of 14,000 tons dis- 
placement, although it must be remembered that there 
are compensating features in the high speed and the 
large coal supply. Our own vessels of the "Georgia" 
class, illustrated in the Scientific American of No- 
vember 17, 1900, although of only 1,000 tons greater 
displacement, are of equal speed and much more 
heavily armored; and also in addition to carrying the 
same number of 12-inch and 6-inch guns, they will 
have an intermediate battery of eight 8-inch rapid-fire 
guns. 

The Russian Battleship "Peresviet." — The Rus- 
sian navy, like that of France, is remarkable for the 
wide diversity of types which exists . among its bat- 
tleships; indeed, it may be said that Russia has 
shown more originality, and is answerable for the in- 
troduction of more novelties of design, than any other 
naval power. The "Peresviet," with her sister ships 
"Oslabya" and "Pobieda," combine the qualities of the 
battleship and cruiser. They are unlike any other 
ships of recent construction, although the speed of 
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18 knots is rather low in these days for a cruiser-bat- 
tleship, a type which in the Italian designs as repre- 
sented by the "Regina Elena" class, is to have a 
maximum speed of 23 knots an hour. The "Peresviet" 
is distinguished from all preceding vessels of the 
Russian navy by being driven by triple-screw engines, 
and it is also the first of the Russian ships to carry 
the 6-inch rapid-fire guns of the secondary battery 
in separate armored casemates. A noticeable feature 
in these ships is the extremely high freeboard; the 
two forward 10-inch guns must have a command of 
over 33 feet above the water. A thoroughly charac- 
teristic feature is the large number of 3-inch guns 
which are carried, there being no less than twenty of 
these very formidable little weapons; indeed, the 
Russians in their later ships show quite as strong a 
preference for extremely heavy batteries as we do in 
the United States. 

The "Peresviet" and class are 434 feet 6 inches long, 
71 feet 6 inches beam and draw 26 feet of water. They 
are expected to develop their contract speed with an 
indicated horse-power of 14,500. Their coal supply 
is very liberal, for on a displacement of 12,674 tons 
they will carry a normal coal supply of 1,063 tons, 
and a maximum bunker capacity of 2,056 tons. The 
protection is very clearly shown in the accompanying 
diagram. In consists of a belt of 10 inch Harveyized 
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ship-shape and well-balanced appearance, and to our 
thinking are among the handsomest naval designs 
which have been turned out in recent years. 





BRITISH FIEST-CLASS BATTLESHIP "DUNCAN. 1 ' CLASS OF SIX SHIPS. 
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RUSSIAN FIRST-CLASS BATTLESHIP "PERESVIET." CLASS OF THREE SHIPS. 



steel, associated with a 2%-inch protective deck. This 
belt will be carried up on either side to the main 
deck for a length of about 250 feet amidships. The 
main battery of four 10-inch guns is mounted in two 
turrets, protected with 9 inches of armor. The 6-inch 
rapid-fire guns of the secondary battery, of which 
there are eleven, will be disposed as follows: four on 
the gun deck in armored casemates with arcs of fire 
from abaft the beam to dead ahead and dead astern; 
four on the main deck, immediately above the guns 
just mentioned, the walls of the casemates being ver- 
tically flush with those on the deck below and the 
guns having the same arcs of fire. Two other 6-inch 
guns will be carried in casemates amidships, as shown 
in the diagram, and one will be carried on the same 
deck forward in the bow, its port being cut through 
the stem. There will be ten 3-inch rapid-fire guns on 
the gun deck and ten on the main deck. The vessel 
carries six torpedo tubes; and it should be mentioned 
that there is a powerful electric installation on board, 
both for lighting and for such purposes as hoisting 
shells, turning turrets and similar operations inci- 
dental to the working of a battleship. The military 
masts are short but powerful, and there will be a 
numerous battery of twenty-seven 3-pounders and 1- 
pounder guns distributed throughout the superstruc- 
ture and the military tops.^ These vessels, as may be 
judged from our illustration, present an exceedingly 



A Spider's Genius. 

I have considerable respect for the female spider, 
notwithstanding the fact that she does not treat the 
male very considerately. I had an opportunity last 
summer to watch a large one that had a web in the 
top of a decaying peach tree with so few leaves that it 
was in plain view. I caught sight of her first when 
watching some birds with my glass. She seemed to 
be climbing from the top of the tree on nothing to a 
telephone wire some fifteen feet away and somewhat 
higher than her web. When she reached the wire she 
went around it and then back. In studying the situa- 
tion, I found the web was so located that it required 
a table to hold it up, and the spider had in some way 
got 0"j ■: over the wire so far away. This cable was, of 
con . ., ', a slender silken thread which evidently she 
had uirown out, and on account of its lightness it had 
floated to the right place and become attached there 
by its glutinous properties. It seems remarkable that 
it should have adhered to the wire firmly enough to 
allow so large an insect to climb over it, which she 
did every day as long as I watched her, evidently to 
mend or strengthen it. The spider must have brains 
in which the ability to construct its web 
and adapt it to conditions is highly de- 
veloped. In an article in Chambers's Jour- 
nal the following account of how the spi- 
der forms its silken threads is given: 

"One of the most interesting features 
in the economy of spiders is their power 
of emitting slender threads of a silk-like 
substance called gossamer, with which 
most of them construct mesh like nets, 
and a few long, dangling cables, by which 
they are buoyed through the air with 
nearly as much facility as though they 
had been furnished with wings. The ap- 
paratus provided by nature for elaborat- 
ing and emitting this gossamer is a beau- 
tiful piece of mechanism. Within the 
animal there are several little bags or 
vesicles of a gummy matter; and these 
vesicles are connected with a circular ori- 
fice situated at the abdomen. Within 
this orifice are five little teats or spin- 
nerets, through which the gossamer is 
drawn. It must not be concluded, how- 
ever, that there is only one film of gos- 
samer produced by each spinneret; the 
fact is, these teats are studded with thou- 
sands of minute tubes too small for the 
naked eye to perceive, and each of these 
emits a thread of inconceivable fineness. 
These minute tubes are known as spi- 
nerules, and the films which proceed 
from them unite like so many strands 
of a rope to form the thread of gossamer 
by which a spider suspends itself. The 
finest thread which human mechanism 
can produce is like a ship's cable com- 
pared with the delicate films which flow 
from the spinnerules of the largest spi- 
der. The films are all distinctly separate 
on coming from the spinneret, but unite, 
not by any twisting process, but merely 
by their own glutinous or gummy na- 
ture. Thus the spinning apparatus of 
the disdained spider, when viewed by the 
eye of science, becomes one of the most 
wonderful pieces of animated mechanism 
known to man. The animal has great command over 
this apparatus, and can apply it at will as long as the 
receptacles within are replenished with the gummy 
fluid, but as soon as this gum is exhausted all its 
efforts to spin are fruitless, and it must wait till na- 
ture, by her inscrutable chemistry, has secreted it 
from the food which is devoured." — Dr. M. L. Holbrook 
in the Phrenological Journal. 



Messrs. Denny Brothers, of Dumbarton, Glasgow, 
the builders of "Shamrock II.," are constructing a 
steamer to ply upon the Clyde equipped with the 
Parsons steam turbine system. This is the first pas- 
senger steamer to be propelled by this means. The 
vessel will be ready for launching shortly, and the 
experiment will be closely followed by the various 
steamship companies plying across the English Chan 
nel. The French Northern Railroad Company are 
particularly interested in the scheme, and if the ex- 
periments upon the Clyde prove successful, they 
will introduce the turbine steamer upon their serv- 
ices. Such an, innovation will revolutionize the cross 
channel traveling. The boat will have a speed of 30 
knots and will cover the 22 miles between Calais and 
Dover in a little over half an hour, whereas at pres- 
ent it occupies one hour. By this means the service 
from London to Paris will be considerably acceler- 
ated. 
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MARCONI'S WIRELESS TELEGBAPHY AUTOMOBILE FOB 

MILITARY PURPOSES. 

BY ENGLISH COBBE8PONDENT OF THE SCIENTIFIC AMERICAN. 

It will be recollected that during the earlier stages 
of the war in South Africa the British forces utilized 
Marconi's wireless telegraphy for the purposes of 
communicating between various army detachments 
and for the transmission of messages. The experiment 
was not attended with very conspicuous success and 
was shortly afterward abandoned. The 
cause of the failure was not due to any 
defect in the system, nor to the presence 
of minerals in the earth, as was gen- 
erally supposed, but was entirely due to 
the inefficiency of the military depart- 
ment. 

When the war broke out the military 
authorities decided to install the system 
at Cape Town for the purpose of tele- 
graphing the arrival of the various trans- 
ports to some point inland. The opera- 
tors were sent to Cape Town, but upon 
their arrival there the military authori- 
ties requested them to proceed to the 
front. The- operators acceded to the de- 
sires of the War Department, and went to 
the front. When the men reached the 
scene of action they were unable to se- 
cure poles to which to attach the aerial 
wires, and as there were no trees within 
miles they could not improvise masts. 
They thereupon requisitioned Major Ba- 
den-Powell's military kite, but even then 
the results achieved were very unsatis- 
factory. Marconi himself has no confi- 
dence in the kite for this purpose, owing 
to its remarkable vagaries and liability to 
fall to the ground. Under these circum- 
stances the military wisely decided to dis- 
pense with the system; but that its fail- 
ure was simply due to insufficient prep- 
aration is borne out by the fact that 
whenever an elevation was obtained the 
messages were received and transmitted 
without the slightest hitch. 

In view of the inconvenience that had 
been caused by the absence of the neces- 
sary poles Marconi decided to construct 
a portable installation which would be 
specially adaptable to military require- 
ments. For some time past he has been 
experimenting with huge cylinders to act 
as receivers in lieu of the high wire. 
These cylinders have been proved to be 
more efficacious for the transmission of messages over 
short distances, than the ordinary apparatus. When 
the electric currents are excited, the waves at first 
oscillate very rapidly and violently, but in a few mo- 
ments the vibrations die down, or become damped, in 
much the same way as the wire of a piano decreases 
its vibrations after a note has been struck. It is im- 
perative that these vibrations should be sustained as 
much as possible, in order to travel over a long dis- 
tance, and to ensure this end you must have a great 
capacity in your sending instruments. The effect of 
the cylinder is to render greater capacity than the 
ordinary aerial wire, and consequently you obtain more 
sustained vibrations. 

The apparatus that Marconi has devised for military 
purposes is shown in our accompanying illustration. 
The automobile is the Thornycroft steam motor car, 
or lorry, which is 
now so much 
used in Etfgland 
for heavy road 
traffic. The car 
has a capacity for 
about five tons, 
and can at- 
tain a speed of 
from twelve to 
fourteen miles 
per hour with a 
full load. The 
rear part of the 
lorry is fitted up 
as an operating 
room, containing 
instruments and 
electric batteries. 
Upon the roof of 
the car the long 
cylinder is placed. 
In our photo- 
graph the cylin- 
der is raised ready 
for use, but when 
not required it is 
laid down flat 
upon the roof, out 
of the way. The 
cylinder is about 
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twenty-five feet in height. It is constructed of metal 
and thoroughly insulated. The points from which 
the currents are transmitted into, and received 
from, space may be plainly observed at the top of the 
cylinder, and the wires connecting them with the in- 
struments below. The cylinder can be raised or low- 
ered instantaneously. The car, owing to the strength 
and stability of its construction, is a typical vehicle 
for military work where rough roads are encountered. 
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tioned In the British Navy, there is no doubt that 
they will avail themselves of this , car. The question 
has simply resolved itself into the designing of a 
portable, light, yet strong apparatus, simplified as 
much as possible for easy transport. For military pur- 
poses such an installation must be conveyed in such a 
manner that it can be ready for use at a moment's 
notice. It would be absolutely useless to carry an 
extensive plant, together with a sufficiently high mast 
to carry the aerial wire, for a valuable 
waste of time would necessarily ensue 
in getting the apparatus into working or- 
der. This automobile offers all the de- 
sired advantages, and the raising and 
lowering of the cylinder instantly at will 
is a sufficient recommendation for the 
utilization of the invention. 

Although M'arconi is still continuing 
his investigations with the cylinders, his 
principal experiments are still concerned 
with the perfection of the original sys- 
tem, an improvement upon which has not 
yet been discovered. Although Marconi 
has found the cylinders to be specially 
valuable for the transmission of messages 
over short distances, up to about thirty 
miles, it has not been found so successful 
in the case of long distances. 



MABCONI'S MILITARY AUTOMOBILE EQUIPPED WITH THE CYLINDER 
SYSTEM OF WIBELESS TELEGRAPHY. 



One special recommendation of this migratory instal- 
lation is that communication can be maintained while 
the vehicle is traveling. The maximum distance over 
which messages can be dispatched and received by 
means of this installation is 20 miles at present, which 
is generally sufficient for military purposes. Marconi, 
however, is still continuing his experiments with a 
view to increasing this distance. The cylinder per- 
forms exactly the same functions as the aerial wire, 
even in connection with the tuned or synchronized 
messages. 

This automobile is the first to be equipped in this 
manner, and it has been subjected to several exacting 
trials to prove its efficiency. The military authori- 
ties are ' following the experiments very closely, and 
since there is a keen desire to utilize the system as 
extensively in the British Army as it is being requisi- 
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THE FIRST PASSENGER TURBINE 
STEAMEB " EDWARD VII." 

BY OUR ENGLISH CORBESPONDENT. 

After the satisfactory results obtained 
from steam turbines in driving vessels of 
the torpedo-boat type, it was inevitable- 
that this system should be tried in 
other vessels where high speed was de- 
sired. The first attempt to utilize this 
method of driving for a passenger vessel 
has just been made on the Clyde in the 
steamer "King Edward," of which we are 
able to give herewith a photograph spe- 
cially taken for us on her first trial run. 
The "King Edward" has been built by 
Messrs. William Denny & Brothers to de- 
signs by their own draughtsmen, working 
in combination with the Hon. C. A. Par- 
sons, and she is intended for service be- 
tween Fairlie and Campbelltown. 

There is very keen competition for the 
passenger-carrying traffic on the Clyde, 
three different railway companies being 
interested, and the boats engaged are the 
finest river steamers in Britain. This 
seemed to offer a promising field in which to test the 
turbine principle, but the Parsons Marine Steam Tur- 
bine Company failed to induce any of the competing 
companies to experiment with the turbine. The proj- 
ect seemed likely to be shelved, when Messrs. Denny 
took the matter up, and in conjunction with the Par- 
sons Company and Capt. Williamson agreed to build 
the vessel as an independent experiment. 

In the hull of the boat there is comparatively little 
calling for special attention, although it is evident at 
a glance that she has been lined in such a manner as 
to give the turbines the greatest possible opportunity 
for making a record in speed. The model of the hull 
carries more than a suggestion of the torpedo-boat 
form, although it has been modified to suit the passen- 
ger trade. She has a shallow-draught hull of excep- 
tionally fine entrance and run, with the beam carried 

well forward. 
There are three 
propeller shafts 
and five propel- 
lers, two of them 
being carried on 
each of the side 
shafts, and a 
larger one on the 
central shaft. 

It is in the ma- 
chinery, however, 
that the chief in- 
terest of the boat 
lies. It consists 
of three turbines, 
all separate, and 
each driving one 
of the shafts. 
The high-pressure 
turbine is placed 
on the center 
shaft, and each of 
the low-pressure 
turbines drives 
one of the outer 
shafts. Inside the 
exhaust ends of 
each of the latter 
were placed the 
two astern tux* 
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bines. In driving ahead in the 
ordinary way, the steam from 
the boilers is admitted to the 
high-pressure turbines, and after 
expanding it about five-fold, it is 
passed to the low-pressure tur- 
bines, where it is expanded 
about twenty-five-fold more and 
then passed on to the condensers. 
This gives a total expansion ra- 
tio of about 125-fold. At twenty 
knots speed — and this has al- 
ready been obtained without any 
excessive driving — the speed of 
the center shaft is 700, and that 
of the two outer shafts 1,000 
revolutions per minute. When 
coming alongside a jetty or ma- 
neuvering in a harbor, the outer 
shafts only are used, and steam 
is admitted by suitable valves di-" 
rectly into the low-pressure mo- 
tors, or into the reversing mo- 
tors independently on either side 
of the vessel. The high-pressure 
turbine under these circum- 
stances revolves idly, its steam 
admission valve being closed, 
and its connection with the low- 
pressure turbines being also 
closed by non-return valves. By 
this arrangement great maneu- 
vering power has been secured. Up to the time of 
writing there have been several trials of the vessel, 
and the engineers declare themselves as perfectly sat- 
isfied with her last test. She easily made twenty 
knots, and even at this speed there was a noticeable 
absence of vibration. The comparatively small space 
occupied by the engines leaves large accommodation 
for passengers — a consideration of much value in the 
trade in which she will be engaged. 




PBEPAEING A SEK.I HEAL. 

almost impassable deserts. Their home itself is too 
hard and poor to tempt conquest, being arid and 
rugged and consisting chiefly of desert sands and 
naked mountain rocks with permanent fresh water 



THE HOST PRIMITIVE AMEEICAN SAVAGES. 

BT WALDON FAWCETT. 

After centuries of ineffectual effort to penetrate their 
rigid exclusiveness, something is at last coming to be 
known regarding that strange people, the Seri Indians, 
the fiercest Indians on the American continent and 
unquestionably the least-studied and most completely 
isolated race of people on the globe. There is some- 
thing almost pathetic in the fact that what little in- 
formation has been gleaned by the Bureau of Ameri- 
can Ethnology, a branch of the United States govern- 
ment, has been secured on the eve of the total extinc- 
tion of this, the most. strongly marked and distinctive 
of the aboriginal tribes of the New World. For hun- 
dreds of years these savages, in many respects the 
most terrible fighters the world has ever seen, have 
been continually at war with their neighbors until now 
the population of the tribe, which a couple of centuries 
ago numbered several thousand, has been reduced to 
little over three hundred persons, of whom not more 
than seventy-five are adult males or warriors. The 
great dominant characteristic of the Seri is their ab- 
solute isolation in thought and life and feeling. It 
has no counterpart on earth to-day. More impressive 
still is the fact that the ages of life in their own little 
sphere, almost as completely isolated as though they 
inhabited another planet, have fostered in the Seri a 
bitter and implacable hereditary enmity toward all other 
human beings. All the mistrust and hatred which it is 
posnii.i'j for one race to feel for another culminates on 
the borders of Seriland. The nearest neighbors to the 
Seri regard them as hardly human — a feeling fully 
shared by the Seri themselves, who deem themselves 
more closely akin to the beasts which they worship 
than to the despised humans haunting their borders. 
In very truth they stand alone in every respect, far 
out-Ishmaeling the Ishmael of old on Araby's deserts. 

The geographic position of the Seri domain and its 
physical features 

assist these In- 

dians, if not, in- 
deed compel them 
to live a people 
apart from all the 
world. They in- 
habit Tiburon Isl- 
and in the Gulf 
of California and 
a very limited 
area on the ad- 
jacent mainland 
of Mexico. Their 
little principality 
is protected on 
one side by 
stormy seas in 
which any craft 
must wage a hard 
fight for Ufe and 
on the other by 




FULL-BLOODED SEBI. 

in,only one or two places. Finally their possessions 
are too meager to invite spoliation, but did they pos- 
sess the treasures of the Aztecs they would be almost 
equally secure, since the natural terrors of this mod- 
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era inferno would be likely to 
exterminate any civilized force 
which might attempt an invas- 
ion. 

Both the Seri men and women 
are of splendid physique, they 
have fine chests with slender 
but sinewy limbs and are notably 
vigorous in movement, erect in 
carriage, and remarkable for 
fleetness and endurance. The 
members of the tribe subsist al- 
most wholly on sea food, land 
game and fruits, and most of 
their food is eaten raw. They 
neither plant nor cultivate, and 
are without domestic animals 
save dogs, and these latter are 
little short of wild beasts. Their 
only habitations are flimsy bow- 
ers of shrubbery, occasionally 
shingled rudely with turtle- 
shells and sponges. The Seri 
clothing consists of a kilt or 
skirt extending from waist to 
knees, and the women indulge 
in the most fantastic symbolic 
face-painting. 

At present polygyny prevails 
in the tribe, but in former 
years polyandry was practised. 
The primary marriage is nego- 
tiated between the mothers of the would-be groom and 
the prospective bride. If the mother and daughter in 
the latter family look with favor on the proposal, the 
candidate is subjected to rigorous tests of character, 
and if these are successfully passed the marriage is 
considered complete and the husband becomes a priv- 
ileged and permanent guest in the wife's household. 
In every phase of the life of these people there crops 
out their intense, fiendish hatred of all other human 
beings. In their estimation the brightest virtue is 
the shedding of alien blood, and the blackest crime 
on the Seri calendar is conjugal union with any per- 
son from the outside world. 

These Indians, who have for centuries successfully 
stayed Spanish, M'exican and American invasion, wor- 
ship innumerable mystical deities, most prominent 
among which are the pelican, the turtle, moon and 
sun. It is known that there are certain observances 
at the time of the new moon and that there are held 
annual ceremonies at various times, but the character 
of these no white man has ever been able to ascertain. 
How great is their secretiveness may be imagined from 
the fact that to this day no alien has ever seen the 
christening of their children, the burial of their dead 
or the ceremonies of their shrines. 

In the olden days the Jesuit missionaries and after 
them the Franciscan friars and the secular officials 
sought to scatter the Seri by both cajolery and 
coercion, and endeavored to divide families by re- 
straint of women and children and by banishment of 
wives. There are traditions, too, of the capture and 
enslavement of Indian and Caucasian women in Seri- 
land, yet the fact remains that not a single mixed-blood 
Seri is known to exist, and not more than two of the 
blood now live voluntarily beyond the confines of the 
tribe, and these have been outlawed and could not re- 
turn to their people if they wished. 

It is impossible for a person who has not traveled 
through the country to understand with what mingled 
horror and terror and loathing the Seri are regarded 
through the length and breadth of western Mexico and 
in the southwestern portion of the United States. Their 
practices in warfare have afforded repeated proof that 
they are not only the most primitive but by far the 
most bloodthirsty and treacherous of the Indians of 
North America. Even at the present time, with their 
wasted forces, it would be little short of suicide for 
even a Mexican official to visit these Indians or land 

on their island 
without an armed 
guard. Any white 
man, Mexican or 
Indian of another 
tribe coming in 
contact with them 
is killed without 
the slightest com 
punction unless 
they are re- 
strained by fear. 
In warfare they 
make use of the 
deadly poisoned 
arrows, and al- 
though the United 
States govern- 
m e n t explorers 
have virtually es- 
tablished the fact 
that these Indi- 
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ans do not practise cannibalism, as had been sup- 
posed until a few months ago, it is known that they 
habitually indulge in carrion eating. Added to these 
other grewsome details is the supreme horror which 
has been inspired by the accounts of offense and de- 
fense by nails and teeth which have been given by 
men who have met the Seri in battle. Such is the 
shuddering antipathy aroused by these bloodthirsty 
chronicles that, incredible as it may appear, many of 
the more timid neighbors of these wildest of Indians 
stand in greater dread of the natural weapons than of 
the brutal clubs and swift-thrown missiles of the Seri 
or even of their poisoned arrows. 

The potency of the magical mystery which surrounds 
the Seri could not be more forcefully illustrated than 
by their relations with their nearest neighbors, the 
Papago Indians. The Papagos are known as among 
the most fearless and ferocious fighters in old Mexico; 
and yet when the United States government officials 
planned the recent expedition which has finally re- 
sulted in giving to mankind some little knowledge of 
the world's least-known inhabitants, it was only after 
tremendous efforts, in which threats and persuasion 
were mingled, that a few picked Papagos were in- 
duced to accompany the expedition as guards. 

The Papago Indians were not only ready but wildly 
eager for fray if it could but be carried on at the 
frontier, but they shrank back in unmistakable dread 
from an actual invasion of the territory of their 
hereditary enemy as though it were some sacred realm, 
mere entry into which would bring down the annihilat- 
ing wrath of the gods. At the outset the expedition 
was beset by storms, and all the powers of earth and 
air appeared to be arrayed against the enterprise, 
all of which the poor Papagos declared to be but just 
punishment for a sacrilegious infraction of an ancient 
law. The strain upon the women who had been left 
behind was fearful to behold, and 
the wife of one of the guards col- 
lapsed under the tension and died 
of her terrors. To all the Papago 
women and many of the men the 
safe return of the party was as 
the rising of the dead. 

In the case of the Seri visited by 
the official investigators from 
Washington there were disclosures 
not less striking. A few of the 
men of the tribe had at some time 
in their lives made the three days' 
journey across the desert to a 
frontier post where a few white 
men are stationed, but none of the 
women or children or the young 
men had ever before beheld a 
Caucasian. The Seri were some- 
what awed by the sight of the 
white men, but the presence of 
the Indians who had accompanied 
the expedition as guards produced 
a radically different effect. The 
explorers even found it necessary 
to keep the Papago interpreter and 
others of the tribe at a distance, 
for the mere sight of these inimical tribesmen threw 
the Seri women and children in a paroxysm of fear. 
The women huddled into circles facing outward, and 
some of them were deathly sick for days afterward 
as a result of the fright. 

Strangely enough the Seri, whom the other Indians 
and Mexicans regard very much as a man does a 
rattlesnake, are among themselves fairly cheerful, and 
the families are unobtrusively affectionate, but the 
cheerfulness is irstantly banished upon the approach 
of an alien. There is ground for the belief that the 
Seri systematically exterminate weaklings, and in- 
deed did they not do so the literal races for life in 
which the bauds now and then engage would be at- 
tended with far more serious consequences than is 
the case. 

The fleetness of well-developed Seri and the powers 
of endurance possessed by young and old alike are sim- 
ply astounding. Instances are on record where Seri 
hunters have actually run down and captured alive 
full-grown bucks, and they think nothing of capturing 
a frightened horse tearing forward at full speed. 
Knowing of their prowess in this direction, an enter- 
prising Mexican conceived the idea of exhibiting sev- 
eral Seri as deer catchers at different European ex- 
positions, but all efforts to tame the Indians sufficiently 
for the purpose were unavailing. 

The record of the warfare carried on by the Seri 
would form a most blood-curdling recital. None other 
of the aboriginal tribes of America has so sanguinary 
a history, and none other has at once so long and 
bloody a record. The principal Seri weapon is the 
arrow, and each arrow-tip is dipped in a horrible 
charm-poison composed of the most deadly creatures 
which exist — the fanged heads of serpents, the sting- 
ing tails of scorpions and the fiery feet of centipedes. 
The Seri do not know the meaning of open warfare 
or face-to-face fighting. Their favorite tactical device 



is ambuscade; their warfare is wholly treacherous and 
cowardly in design and craven and cruel in execu- 
tion. 

Once the battle is begun the Seri warriors either dis- 
charge clouds of arrows from their places of vantage, 
or if they have helpless, unarmed men to deal with, 
rush forward to brain their victims with stones or to 
break their necks and limbs. Under such circum- 
stances the rushing warriors are transfigured with 
frenzy; their eyes blaze purple and green, their teeth 
glisten through snarling lips, their hair half rises in 
bristling mane, while their chests swell and their lithe 
limbs quiver in a fury sudden and blind and over- 
powering. Should the assault be unsuccessful, how- 
ever, the beaten warriors, their blood-frenzy quickly 
burned out, skulk silently behind rocks and shrubs 
or retreat across the sands with inconceivable fleet- 
ness. 

m i ■ i ■ 

Relation of the mosquito to Malaria. 

At a meeting of the National Biological Society, 
held November 19, 1900, Dr. C. W. Stiles, of the De- 
partment of Agriculture, read a paper, says the Chi- 
cago Record, advancing the theory that mosquitoes 
were entirely responsible for the disease we call ma- 
laria, and that without mosquitoes there would be no 
such disease. 

"Prom a medical, biological and economic stand- 
point malaria is one of the most important diseases 
of man," said Dr. Stiles this morning. "The number 
of deaths annually from this disease throughout the 
world must be reckoned in hundreds of thousands, 
Italy alone averaging about 15,000 a year, while the 
number of sufferers must be counted by millions. Its 
economic importance may be appreciated when we 
take into account not only the deaths, but the time lost 
by those who are afflicted. From a military standpoint 
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TYPICAL SERI HOUSE. 

it is also important, since in some localities 40 or 50 
per cent of the troops suffer with malaria every year. 

"The cause of the disease was discovered in Africa 
by Dr. Laveran, a French surgeon, twenty years ago. 
He is at present engaged at the Pasteur Institute, 
Paris. He discovered in the blood a microscopic or- 
ganism which he first thought was a plant belonging 
to the genus Oscillaria, but which has since been rec- 
ognized as animal and placed in thegenus Plasmodium. 
Three distinct species are known — one which takes 
only forty-eight hours to complete its cycle in man. 
That is the cause of the ordinary tertian fever, where 
the patient has a chill on alternate days. The second 
form takes seventy-two hours to complete its develop- 
ment, and is the cause of the quartan fever. The third 
form is the cause of the so-called irregular estivo au- 
tumnal fever. 

"Although the parasite was discovered twenty years 
ago, it is only within two years that its life history 
has been worked out. This is exceedingly complicated 
and has a direct bearing upon the origin of malarial 
infection. It contradicts many popular ideas regard- 
ing malarial diseases, and it will take some time to 
convince the public that the conclusions are correct. 
However, there is absolutely no ground for skepticism. 
The parasite runs through a double cycle, and thus 
appears to us in two distinct forms. One cycle is pres- 
ent in the blood of the human being, and is the cause 
of disease. This microscopic organism is known as 
an asexual animal — that is, males and females cannot 
be distinguished. The other cycle is found in certain 
mosquitoes of the genus Anopheles. In this stage the 
animal is sexual, and males and females can be clearly 
distinguished. The parasite takes a position in the 
wall of the mosquito's stomach and there forms minute 
germs known as sporozorites, which gradually work 
into the glands of the insect. Then whenever the mos- 
quito bites a person she leaves a few germs under the 



skin. Only female mosquitoes attack human beings, 
the male mosquitoes feeding upon vegetable matter. 
These germs, running through the asexual stage in the 
human being, reproduce so rapidly that the ordinary 
parasite of tertian fever gives life to about 560,000,- 
000,000 within twenty days'- time. If we would exter- 
minate malarial diseases mosquitoes must first be 
exterminated, for it is impossible for the parasite of 
malaria to complete its work without the aid of the 
mosquito. 

"While there is a popular impression that mosqui- 
toes have something to do with malaria, people gen- 
erally believe that malaria is caught either from 
breathing swamp air or drinking impure water. It 
must therefore be expected that the results of recent 
scientific investigation will be doubted. Biologically, 
however, there is only one exception to the law that 
malaria is transmitted by mosquitoes. If a person in 
a certain stage of malaria should happen to be at- 
tacked by a biting fly or some other insect, and that 
insect should infect a healthy person with malarial 
germs, it might develop a case of malaria. Such an 
occurrence, however, would be exceptional. 

"It sounds radical," continued Dr. Stiles, "to assert 
that the existence of malarial diseases is absolutely 
dependent upon mosquitoes, but the sooner the fact is 
realized the sooner we will get rid of these diseases. 
Man is not the only animal that has malaria, but no 
other has the same malaria found in man. A large 
percentage of sparrows, swallows and pigeons have a 
disease which corresponds to malaria, but it is not 
transmissible to man. 

"I have heard it suggested that in some regions 
where mosquitoes are plenty malaria is unknown, and 
that malaria exists where there are no mosquitoes, but 
in plenty of places where man exists yellow fever is 
unknown. Other conditions must prevail to produce 
malaria besides the presence of 
man. We must have man present 
for the disease to develop ; secondly, 
we must have mosquitoes of the 
genus Anopheles to transmit the 
disease, and, thirdly, the germs 
which cause the disease. You can 
have mosquitoes' and man in a 
given locality, but if the germs are 
not present the disease will not ex- 
ist." 

"Can you prove that malaria is 
not transmitted by the air or by 
drinking water?" Dr. Stiles was 
asked. 

"This involves the demonstration 
of the negative," he replied. "It 
is impossible to demonstrate that 
the germs of malaria do not exist 
in the air. On the other hand, it is 
biologically impossible to conceive 
of their existence in the air. The 
burden of proof rests upon those 
who claim that malaria can be 
transmitted by breathing the air 
without the intervention of the 
mosquito. The idea that malaria is 
transmitted by the air or drinking water is purely a 
theory, without proof back of it. It should be recalled 
that mosquitoes fly at night. Hence it is natural for 
people to infer that night air causes malaria. Further- 
more, mosquitoes are common near swamps; hence 
the idea is prevalent the air of the swamps caused the 
disease." 

Dr. L. O. Howard, the entomologist of the Depart- 
ment of Agriculture, tells of certain districts where 
malaria has been practically stamped out by killing 
off the mosquitoes. He is of the opinion that boards of 
health and municipal authorities will be forced to 
take up the question of the extermination of the mos- 
quito in a systematic manner and thus rid their neigh- 
borhoods of the cause of this disease. While aware 
that many physicians are still skeptical regarding the 
transmission of malaria by mosquitoes, he urges a 
sanitary campaign against the malaria mosquito, 
which can be recognized by those seeking to exter- 
minate him. He can be detected in the dark as well 
as during the day. His note in singing is about four 
tones lower than the ordinary mosquito, a fact that 
corresponds with the usual distribution of parts in 
operas, where the villain always has the bass. 

Dr. Howard says the best method of exterminating 
mosquitoes is by pouring kerosene on the stagnant 
water where they breed. This kills the larvae in the 
water and the adult female when she comes to lay her 
eggs. In cases where it is impractical to use petroleum, 
small minnows placed in the water will rapidly devour 
the mosquito larvae. 



What is said to be the longest train ever hauled on 
the Northern Pacific was moved from Jamestown to 
Fargo on May 17. The train consisted of 125 box cars, 
five of which were loaded. It was 5,530 feet long, or 
over a mile. The-train was hauled by one of the large 
compound locomotives. 
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THE WEST VIRGINIA FLOOD. 

The flood which overwhelmed the great Pocahontas 
coal field in West Virginia on June 22 and 2S resulted 
in great loss of life and property, especially in the 
Blkhorn Valley. The number of persons who were 
known to have perished is thirty-five, but undoubtedly 
many more were swept away in the flood, and their 
bodies may never be found. Owing to the peculiar 
conditions of a mining community the list of the 
missing is believed to be untrustworthy. At Keystone 
the water began rising at nine o'clock Sunday morning, 
and in two hours at least two-thirds of the village had 
been swept away. Little damage was done to the 
mines proper, as the drift mouths were high up on 
the mountainside. In the Blkhorn Valley it is esti- 
mated that the loss to the railroad and coal interests 
will exceed $2,500,000. About twenty bridges were 
swept from their foundations, and in some instances 
the great girders were carried more than 100 feet. 
Large trees were torn up by the roots and carried long 
distances, while wooden building..; were swept away 
or dashed into pieces against the bluffs. Even the 
coke ovens, which were built of solid masonry, were 
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which was' torn away and carried a considerable dis- 
tance, notwithstanding its great weight. One of our 
illustrations shows how the wooden houses of the 
mining town were converted into tinder wood. Occa- 
sionally, if a house were very well built, it was carried 
Intact quite a distance. Freight cars in large num- 
bers were overturned, and in many cases entirely 
destroyed, even the metal work and trucks being torn 
away from the body. 

While the flood was one of large proportions, it was 
not the most disastrous of its kind. The Johnstown 
flood, which occurred on May 31, 1889, entailed a loss 
of 2,000 lives and a destruction of over $9,000,000 in 
property. The conditions were also different, as the 
catastrophe was caused by the breaking of a dam after 
several days of heavy rain. The valley was also a 
narrow one, the lake being some 275 feet above the 
level of Johnstown, and the result was that the water 
flowed through the valley at an enormous rate of 
speed, scouring the whole width as it went. The flood 
traveled 18 miles In 7 minutes. Nearly $3,000,000 was 
raised for the relief of the sufferers. The Galveston 
disaster last September, which caused a loss of over 
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rust, and to prevent this they are often painted black 
by the master mechanics. The chief working surfaces 
of American locomotives are highly finished, as, for 
example, the guide bar faces, piston rods and valve 
stems, all the bearings and their brasses, and every 
part that carries a load. Finish is a very elastic term, 
and may mean much or nothing, according to how it 
is used. It is possible to polish surfaces very 
highly at comparatively slight, expense by mechanical 
methods, but when it comes to handwork, old-fash- 
ioned ways of draw-filing surfaces, taking out all the 
scratches that can be seen by close examination and 
using emery cloth subsequently, finish may be very 
costly, indeed, and we suspect that this is what English 
critics have in mind when they assert that American 
locomotives are not highly finished. They are not 
intended to be from this aspect of the subject. 

: ♦ < O > ♦ ■ 

The Current Supplement. 

The current Supplement No. 1333 has a number of 
remarkably interesting articles. "Logging in the Red- 
wood Forests of California" Is accompanied by seven 
engravings. "The Report of the Secretary of Agricul- 




Truss of a Bridge Torn Away at Kyle, W. Va. 



Freight Train Destroyed by the Flood. 





Damage to the Railroad at Elkhorn. W. Va. 



Buildings Transported and Destroyed by the Flood. 



THE WOEK OF THE WEST VIRGINIA FLOOD. 



destroyed. The damage to railroad trains was es- 
pecially great, and three of our illustrations show the 
work of the flood. The grading of most of the rail- 
roads was entirely washed away. At Keystone the 
railway embankment gave Way, or otherwise very 
little of the village would have been left. Over thirty 
miles of the tracks of the Norfolk and Western Rail- 
road were .destroyed, and the telegraph wires were 
swept away, adding much to the horror of the situa- 
tion, as no communication could be established with 
the outside world. A passenger train was caught by 
the flood at Vivian, W. Va., and the lives of the 
passengers were saved by the use of ropes and they 
were dragged over the coke ovens to a point of safety. 
The peculiar conformation of the Elkhorn Valley is 
responsible for a large part of the damage. At times 
the valley is not over 1,000 feet wide at any one place, 
and occasionally for miles there is hardly enough level 
land for a roadbed, the mountains rising abruptly 
from the side, leaving barely space enough for the 
roadbed. The Norfolk and Western Railroad runs 
through this territory for 100 miles. One of our en- 
gravings shows a truss of the bridge at Kyle, W. Va., 



5,000 lives and enormous property damage, was an 
inundation rather than a flood. There appears to be 
no way of controlling streams in such narrow valleys, 
and it is doubtful if even costly dams would be very 
efficacious. 



Cost of English and American Locomotives. 

In the discussion of the relative cost of English and 
American locomotives much stress is laid upon the 
alleged fact that the former are better finished than 
the latter, but exactly where they are better finished 
is not stated, whether in the working surfaces or on 
exterior parts not under friction. American locomo- 
tives, in our experience and observation, are as well 
finished as there is any occasion for; that is to say, 
all the main connections have a good "wiping finish;" 
by which is meant surfaces that can be wiped clean, 
so as not to cause dust to adhere to them. But the 
eccentric rods (blades in England), reach rods, tum- 
bling shaft, rocker arms, etc., are not finished, in the 
sense of being brightly polished, for the very good 
reason that our railways do not want them to be. If 
once polished they must be kept so, or else they will 



ture" describes all of the important work done by the 
various Bureaus of the Department during the year 
1900. "The Development of the Chick" is by Prof. 
Thomas H. Montgomery, Jr. "The Treasure Found at 
Boscoreale near Pompeii" is accompanied by two en- 
gravings. "Cocoa and Chocolate" is a very full article 
accompanied by a number of highly attractive engrav- 
ings. "The Fire Hazard of the More Important Chemi- 
cal Products" is by Ernest H. Cook. "Congress of 
Aeronautics" is by the Paris, correspondent of the 
Scientific American. 
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RECENTLY PATENTED INVENTIONS. 
Engineering Improvements. 

ROTARY ENGINE. — Thomas R. Bellas, 
Joplin, Mo. The Invention provides a con- 
struction in which a number of cylinders or 
working-chambers are located within a small 
space so as to secure a powerful engine of 
small dimensions. The construction Is further- 
more such that a compound action is obtained 
and that the periods of operation by live steam 
and by expansion may be varied in their rela- 
tive length. 



mechanical Devices. 

STONE AND DIRT LOADING MACHINE. 
— Charles C. Troxell, Caldwell-on-the-Hud- 
son, N. Y. Mr. Troxell has devised a light, 
economical machine for picking up stones or 
for elevating dirt and delivering the gathered 
material to a cart or other receptacle connected 
with the machine. Endless carriers are mount- 
ed to travel on the vehicle-frame. Pockets 
are formed on the carriers ; and fingers form 
part of the pockets. These fingers are adapted 
to pick up material. At the rear of the 
frame guard-fingers are provided which co-act 
with guard-plates. An adjusting mechanism 
is provided for the fingers and guard-plates. 

OAR-MAKING MACHINE. — William T. 
Jones, New Westminster, British Columbia, 
Canada. The inventor has devised a very In- 
genious machine for making oars and similar 
irregularly shaped work. The machine is 
simple In its construction and performs its 
work with an efficiency that leaves nothing to 
be desired. 

RUG-STRAIGHTENER.— George T. Weeks, 
Edon, Ohio. Mr. Weeks has provided a light, 
extensible frame on the lazy-tongs principle 
for the purpose of straightening a rug and 
preventing the ends or corners from turning 
up. The frame Is readily attached to or re- 
moved from the rug. | 

GAS AND AIR MIXER. — Gustav Raap, 
Berlin, Germany. The object of the invention 
is to provide a device for producing com- 
pressed air and for conducting It to the air- 
suction apparatus which serves as "an air- 
meter. A device regulates the work of this 
compressed air mechanism, which device is 
controlled by the pressure of the gas and air 
mixture within the service-pipe. 

FAUCET. — Joseph Nagengast, Bayonne, 
and John Hulss, Elizabeth, N. J. The faucet 
is constructed principally of wood and nickel 
in such a manner that the liquid (a chemical 
or dyeing solution) will not come in contact 
with a metallic surface and so that a plunger- 
valve will be operated by an external lever. 
This lever may be locked In various positions 
and the plunger held seated or at such dis- 
tance from its seat that the flow of liquid 
may be regulated. 

MACHINE FOR MAKING COMMUNION- 
WAFERS. — Johann J. Eugster, New Rlegel, 
Ohio. This machine consists of two boxes or 
sections pivotally connected, the one larger 
than the other. The smaller box has its bottom 
at a higher level than the larger box. A 
die plate is located at the top of the smaller 
box ; and a heating-plate is adapted to be 
brought on top of the die-plate. The machine 
is operated very readily and is provided with 
effective devices for keeping the operating 
parts clean. 

WASHING-MACHINE.— Edward Campbell, 
Winnipeg, Manitoba, Canada. A series of par- 
titions are so arranged as to form compart- 
ments for the reception of clothes, one com- 
partment being independent of another so 
that fine material may not be brought in con- 
tact with heavier sgoods. Water is delivered 
to the various compartments. A rubber in 
each compartment *nas a rotary or a rotary- 
reciprocating movement whereby the clothes 
In the various compartments are rubbed clean. 
FIRE - EXTINGUISHER. — George W. 
Thompson, Cole Building, Nashville, Tenn. 
The device Is of that character in which the 
sprinkler-head is located In a water-supply 
pipe in a convenient position. The valve is 
held closed by a fastening, the separate sec- 
tions of which are bound together by a fusible 
substance. This Invention Is an automatic 
fire-sprinkler of this character which will hold 
the valve securely to its seat at normal tem- 
perature without being disturbed by variations 
In the pressure of the water in the service- 
pipe, and which Is yet very sensitive to ab- 
normally high or dangerous temperature. 

AUTOMATIC FIRE-EXTINGUISHER. — 
George W. Thompson, Cole Building, Nash- 
ville, Tenn. This Invention Is an Improve- 
ment In stationary fire-extinguishers and 
alarms in which air and water pipes are dis- 
tributed throughout a building and provided 
with sprinklers to be manually or automatical- 
ly operated. The invention relates more par- 
ticularly to the automatic valve mechanism 
which controls admission of water to the 
pipes, the latter being normally filled with 
air under a predetermined pressure. This 
pressure being lowered by opening one or more 
sprinklers, the mechanism opens the water- 
supply valve and allows water to flow into 
and fill the air-pipes and discharge fi'om the 
sprinklers. 



a sufficient quantity of air into the tire to 
keep the tire inflated in case of a puncture 
or other leakage. The pump is attached to 
the tire and Is so arranged that when the tire 
Is deflated the pump-plunger will come Into 
contact with the Interior of the tire and will 
be actuated to force air into the tire as the 
wheel is turned. 

AUTOMATIC TANK-PUMP FOR AUTOMO- 
BILES. — George B. Stacy, Boston, Mass. 
Mr. Stacy has In this patent described a 
pump actuated while the automobile is in 
motion by one of the wheels, the pump being 
designed to All the air-tank to Insure the 
proper working of the motor employed for pro- 
pelling the vehicle. The pump Is operated by 
a cam on the hub of the wheel. 

AUTOMATIC TIRE-INFLATER. — George B. 
Stacy, Boston, Mass. In this invention the 
main object has been to provide a tire-inflater 
locked by the tire against movement while 
the tire is being Inflated, and arranged to be 
automatically actuated upon deflation of the 
tire by the device's coming In contact with the 
ground at every revolution of. the wheel. 

VEHICLE-BRAKE. — Joseph N. Callahan 
and Jefferson D. Short, Henrietta, N. C. 
The Invention relates to a type of vehicle- 
brake which effects a positive lock between a 
vehicle axle and the wheels. On the rear 
axle is a guide-block in which two locking- 
bars are held to slide. Springs press the 
locking-bars out. By means of a lazy-tongs 
the locking-bars are retracted and the springs 
compressed. The lazy-tqngs device is operated 
from the front of the vehicle. The locking- 
bars are held back against the stress of the 
springs, but are releasable from the front 
of the vehicle. 



consists in bringing in the ore by means of an 
elevated conveyer which discharges the mate- 
rial, not from a fixed and definite point, but 
from a traveling point, uniformly along a cer- 
tain portion of Its length by a kind of sowing 
action caused by the travel of the discharge 
devices. 

SPRING ATTACHMENT FOR FISH-HOOKS. 
— Albert D. Gary, Lavonia, Ga. The Inven- 
tion is an improvement in the class of spring 
attachments for fish-hooks which are adapted 
to be set by pressing a spring and to be re- 
leased by a pull on the hook, whereby a flsh 
seizing the bait is impaled and caught. The 
invention is distinguished by simplicity, cheap- 
ness and portability. The device is composed 
of two members, one of which is connected with 
a hook and the other with the fishing-line. 

FORMATION OF COLORED FABRICS.— 
Paul B. Worthington, Manhattan, New York 
city. The colors are to be applied to the 
fabric by the use of brushes and by the aid of 
stencil-plates. The fabrics are to be subse- 
quently embroidered to form pillow-tops and 
the like. Part of the fabric is given a firm 
support or backing, and the remainder Is left 
unsupported or unbacked. A part of the 
fabric is covered so as to leave only a section 
exposed. To this exposed portion color is ap- 
plied to cause the absorption of more color on 
the back portions of the exposed sections than 
on the unbacked portion. 



Vehicles and 'Their Appliances. 

AIR-PUMP FOR PNEUMATIC TIRES. 
George B. Stacy, Boston, Mass. The object 
of the Invention Is to provide a pump which 
Is arranged to avoid leakage and to force 



Miscellaneous Inventions. 

LIFE-BOAT. — Benvenuto Gianese, Genoa, 
Italy. The Inventor has devised an apparatus 
to be used on board ships In place of the 
usual life-boats. The principal feature of the 
apparatus lies In the fact that it can be readily 
and automatically thrown overboard In any 
case of emergency without danger of Its being 
submerged. 

LANCET. — Robert Caldwell, Auckland, 
New Zealand. The instrument is designed to 
cut through the obstruction that sometimes 
forms Inside of the lower end of the cow's 
teat, so that the milk may thereby be made 
to flow more freely. 

FRUIT-JAR HOLDER. — Simeon L. Bray, 
Evansvllle, Ind. The jar-holder comprises a 
base on which a post is mounted. A clamp- 
ing-lever has swinging connection with the 
post and is provided with an opening to re- 
ceive the neck of a jar. The device will tightly 
hold a jar during the sealing thereof, and will 
obviate the touching of the hot jar with the 
hands. 

TOY. — Charles W. Walters, Richmond, Va, 
The Improved toy Is an amusing novelty de- 
signed to represent a child bathing. The child 
suddenly emerges from the water when the 
cover of the tank is quickly raised. 

BASIC FIREBRICK COMPOUND. — Spencer 
B. Newberry, Sandusky, Ohio. The refractory 
compound forming the subject of this inven- 
tion has for its principal ingredients trlcalcium 
silicate and free magnesia, but contains no 
free lime. The compound is basic and perma- 
nent and non-slaking on exposure to air. 

BOX-LID OPENER OR CLOSER. — Norman 
P. Hicks, Brooklyn, New York city. The 
invention relates to improvements in devices 
for opening the lids of Inking-pad boxes and 
comprises a lever fulcrumed on the side of 
the box and provided with an inwardly-extend- 
ing lug which projects through a notch in the 
lid and with an upwardly-turned arm to re- 
ceive the lid in open position. Upon depress- 
ing the end of the lever, the lug raises the 
lid and forces it back against the arm. 

CLOSET - SEAT. — Martina T. Robinson, 
Bloomsburg, Penn. The seat Is adapted for the 
use of children, and is so constructed that It 
can be compactly folded. Hence it may be 
conveniently carried when traveling. The seat 
can be securely fastened to an ordinary closet- 
seat without injury thereto. 

ADJUSTABLE SHELF AND SUPPORT 
THEREFOR. — Dean A. Beckwith, Manhat- 
tan, New York city. The shelf Is arranged to 
permit the placing of a desired number of 
shelves In a cabinet and to permit the shelves 
to be readily adjusted to form spaces of the 
desired height, according to the room needed 
for books, merchandise, or other articles. 

BEACH-PROTECTOR. — Charles H. Van 
Orden, Catskill, N. Y., and Edward B. Coombs, 
Manhattan, New York city. The object of the 
invention is to protect beaches by the use of 
mattresses so that the surf Is prevented 
from washing away the sand from the beach 
and destroying valuable property. At the same 
time the mattresses form a barrier to break 
the force of the surf and a means for the 
deposition of the sand carried by the water 
for reclaiming the land. 

PROCESS OF STORING AND AVERAGING 
ORE IN BULK. — Edwin H. Messiter, Apar- 
tado Postal 132, San Luis Potosl, Mexico. The 
usual procedure of lead-smelting Is to "bed" 
the ores by forming each kind of ore into a 
horizontal layer in a rectangular bin. The ores 
are removed from the beds by entering through 
doors in 'the sides of the bins and attempting 
to cut the beds down vertically. The caving 
of the ores causes irregularity In the resulting 
mixture. The leading feature of this process 



Designs. 

THILL - COUPLING PLATE. — James L. 
Kehl and John Garthe, Northport, Mich. 
The thlll-coupllng plate is so formed that the 
coupling may be held so that It cannot fall 
out of Its own accord. 

Note.— Copies of any of these patents will be 
furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 



NEW BOOKS, ETC. 

Steam Boiler Economy. By William 
Kent, A.M., M.E. New York: John 
Wiley & Sons. 1901. 8vo. P.p. 472, 
126 illustrations. Price $4. 
A treatise on the theory and practice of fuel 
economy In the operation of steam boilers. This 
is one of the most Important subjects which 
interest mechanical engineers to-day. The au- 
thor has been conducting tests since 1875, so 
that he is thoroughly familiar with his subject. 
It ia an eminently practical and useful book. 
A Manual of Practical Hygiene for 
Physicians and Medical Officers. 
By Charles Harrington, M.D. Phila- 
delphia and New York. 1901. 8vo. 
Pp. 729. Price ?4.25. 
A most comprehensive book, dealing with 
the subject in a masterly way. It is the best 
book on hygiene we have seen in many years. 
We have not the space to give even the chap- 
ter headings, but It is safe to say it contains 
everything within the purview of the subject. 

Twelfth Biennial Report of the State 

Board of Agriculture of Kansas. 

Vol/XVII. 1899-1900. F. D. Coburn, 

Secretary. 8vo. Pp. 957. 

Kansas is enjoying well-merited prosperity, 

and this report gives most valuable particulars 

as to the agriculture of that State. It is a 

model book which many State boards might 

well copy. 

The Cement Industry. Descriptions of 
Portland and Natural Cement Plants 
in the United States and Europe 
With Notes of the Materials and 
Processes in Portland Cement Manu- 
facture. New York: The Engineering 
Record. 1900. 8vo. Pp. 235. Price 
$3. 
Several years ago The Engineering Record 
began the publication of a series of articles 
upon the European and Portland cement In- 
dustry. The articles were prepared for that 
journal by Frederick H. Lewis, M.A.S.C.E., who 
undertook in the interest of this inquiry a. per- 
sonal Inspection of the important European 
plants, and who, on account of his familiarity 
with the subject, was well qualified to compare 
foreign with American plants. These articles 
form the basis of the present volume, but other 
plants are described by other writers. The 
book Is most excellent, and deals . with the 
subject in a most thorough manner. 

Cabbage, Cauliflower and Allied Vege- 
tables, from Seed to Harvest. By 
C. L. Allen. New York: Orange Judd 
Company. 1901. 12mo. Pp. 100. 
Price 50 cents. 
The author of this book has devoted a life- 
time to this study ; and, living in the very 
heart of the most favorable cabbage-growing 
section of the United States, and being him- 
self largely and practically Interested in this 
industry, is probably more familiar with its 
various details than any other man. There is 
a convincing and practical tone about the entire 
work which at once assures the reader of the 
safety of following the instructions given in Its 
pages. 

Chemical Lecture Experiments. By 
Francis Gano Benedict, Ph.D. New 
York: The Macmillan Company. 
1901. 12mo. Pp. 436. Price, ?2. 

The experiments are numerous aid are well 
described, although the Illustrations are mere 
ly diagrams. The object of the. book is pri- 
marily to furnish teachers with a large number 



of reliable lecture experiments. The author 
does away, as far as possible, with elaborate 
and costly apparatus. This has resulted in 
the omission of some familiar experiments, but 
it has been possible in many cases to substi- 
tute an equivalent experiment. 

Central Electrical Stations. Their De- 
sign, Organization and Management. 
By C. H. Wordingham, A.K.C. Lon- 
don: Charles Griffln & Co., Ltd. 
Philadelphia: J. B. Lippincott Com- 
pany. 8vo. Pp. 496. Price, $7.50. 

The literature dealing with central station 
practice is, at the present time, exceedingly 
limited, but that relating to many of its 
branches is very complete. The author recog- 
nizes the fact that there is no special need 
of additional books on the boiler, engine and 
dynamo, so he has concentrated his attention 
on the problems which arise in the practical 
operation of central stations, whether of a 
scientific engineering or a commercial na- 
ture, and to indicate the solution which his 
own experience and that of other engineers, 
similarly placed, has dictated. In this age of 
voluminous and indiscriminate publication it 
is refreshing to see the odds and ends of an 
Important subject like the supply of electricity 
for light and power gathered together and tied 
in such an orderly fashion. Special attention 
is given to the general features of the station, 
mains, storage batteries, street lighting, costs, 
and methods of conducting the financial side of 
the station. 

Central Station Experiences from 
Power. New York: The Power Pub- 
lishing Company. 1901. 12mo. Pp. 
106. 
A humorous series of narratives on the trials 

and tribulations of a steam engineer while 

learning to run an electric station. 

Bamboo Work. Edited by Paul N. Has- 
luck. London and New York. 1901. 
18mo. Pp. 160. Price, 40 cents. 

Bamboo work opens a new field to the ama- 
teur. With the instructions given In this 
eminently practical little book, It will be pos- 
sible to make satisfactory bamboo articles. It 
is profusely Illustrated. 

Electric Sparks. By Prof. James A. 

Beaton, A.M. Chicago: Laird & Lee. 

1901. Vest-pocket form. Pp. 272. 

Price, leather gilt, 75 cents; cloth, 

50 cents. 
Considerable information on electricity is 
conveyed by this little book. The diagrams are 
excellent, and the work will prove useful to 
many readers who desire some acquaintance 
with the subject. 

Experiments Arranged for Students in 
General Chemistry. By Profs. Edgar 
F. Smith and Harry F. Keller. Phila- 
delphia: P. Blakiston's Son & Co. 

1900. 16mo. Pp. 88. Price, 60 cents. 

A practical course which has been tested 
makes an excellent textbook. The authors have 
produced one of the best works on the subject 
we remember to have seen. It is Interleaved. 

A Practical Textbook of . Plant Physi- 
ology. By D. T. Macdougal, Ph.D. 
New York: Longmans, Green & Co. 

1901. 8vo. Pp. 352. Price, ?3. 

The author is. Director of Laboratories at 
the New York Botanical Garden. He has pro- 
duced a book which will be of great value to 
all students of botany. The experiments are 
numerous, interesting, and well explained. It 
is a thoroughly satisfactory scientific book. 
There are 159 Illustrations. 

Nature Biographies. The Lives of Some 
Every-day Butterflies; Moths; Grass- 
hoppers and Flies. By Clarence 
Moores Weed. New York: Double- 
day, Page & Co. 1901. 8vo. Pp. 164. 
Price, ?1.50 net. 

This volume, by a well-known professor of 
entomology, is a sort of personal acquaintance 
with the lives of the more common butterflies, 
grasshoppers, moths, etc. Many photographic 
Illustrations help to give reality and charm to 
the author's descriptions. It is a handsome 
example of the bookmaker's art. 

Tunneling. A Practical Treatise. By 
Charles Prelini, C.E. With additions 
by Charles S. Hill, C.E. New York: 
D. Van Nostrand Company. 1901. 
8vo. Pp. 311. Price, $3. 

Strange as it may appear, there are but two 
books on tunneling in the English language ; 
the present makes the third. The older books 
were not adapted for textbooks, so the author 
has done a real service to engineering litera- 
ture by preparing a work which will be of 
special value to students. The question of 
tunneling-shields is admirably treated, although 
the late Alfred Ely Beach, of the Scientific 
American, does not seem to have received ade- 
quate credit for his system of using hydraulic 
jacks, which was superior to the Greathead 
system. 

Saw Filing and Management of Saws. 
By Robert Grimshaw, M.E. New 
York: Norman W. Henley & Co. 
1901. 16mo. Pp. 93. Price, $1. 

A thoroughly practical treatise on filing, 
gumming, swaging, hammering and brazing of 
patent saws ; the speed, work and power to 
run circular saws, etc. The book has been well 
received in former editions, and it has now 
been thoroughly revised and brought up tq 
date. 
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Business and Personal Wants. 



READ THIS COLUMN CAREFULLY —You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing the information. In every case it is neces- 
sary to give the number of the inquiry. 
MUNN & CO. 



Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. 1013.— For the manufacturers of the 
" Kitchen Ice Machine." 

TuRBTNKS.— Leffel & Co. Springfield, Ohio, U. S. A. 

Inquiry No. 1014.— For manufacturers of tools 
for repairing pianos, harmoniums and other musical 
Instruments, 

" U. S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 1015.— For a spring motor machine 
which can be operated by one man. 

WATER WHEELS. Alcott & Co., Mt. Holly, N. J. 

Inquiry No. 1016.— For deflated toy rubber gas 

balloons. 

Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 

Inquiry No. 1017.— For the manufacturer of the 
" Pennsylvania " high-wheel lawn mower. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 

Inquiry No. 1018.-?For manufacturers of chemi- 
cal fire engines. 

Sheet Metal Stamping: difficult iorms a specialty. 
The Crosby Company, Buffalo, N. Y. ' 

Inquiry No. 1019.— For manufacturers of special- 
ties in pipe stems .or mouthpieces. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry Nb. 1020.— For manufacturers ^of wind 

Fowers for use on a farm for shelling corn, grinding 
eed, etp. 

For Sheet Brass Stamping and small Castings, write 
Badger Brass Mfg. Co., Kenosha, Wis. 

Inquiry No. 10141 .—For manufacturers of electri- 
cal house goods, such as burglar alarms, bells, sbort 
line telephones, etc. 

Rigs that Run. Hydrocarbon system. Write St. 
Louis Motor Carriage Co., St. Louis, Mo. 

Inquiry No. 1 022.— For manufacturers of acety- 
lene gas generators. 

Ten days' trial given on Daus' Tip Top Duplicator. 
Felix Daus Duplicator Co., 5 Hanover St., N. Y. city. 

Inquiry No. 1023.— For manufacturers of wire 
netting machinery. 

SAWMILLS.— With variable friction feed. Senator 
Catalogue B. Geo. S. Comstock, Mechanicsburg, Pa. 

Inquiry No. 1024.— For manufacturers of gas en- 
gines in >tew York City. 

We are equipped to manufacture all kinds of special- 
ties. Send samples. Chicago Handle Bar Co. Chicago 111. 

Inquiry No. 1 02.3. —For manufacturers of .ma- 
chines for making wooden pegs for shoes. 

Kester Electric Mf'g Co's, Self-fluxing solder saves 
labor, strong non-corrosive joints, without acid.Cbci- 
ago, III. 

Inquiry No. 1026.— For manufacturers of pressed 
paper goods, such as pie plates, etc. — 

Manufacturers of Valves, Fittings, Brass and Iron 
Work. Spindler & Derlnger, 18-22 Morris St., Jersey 
City, N.J. 

Inquiry Np. 1027.— For a gun to shoot a Win- 
chester 44 shell. 1873 model, with one barrel, the other 
to be 14 gage shot. 

Special and Automatic Machines built to drawings on 
contract. The Garvin Machine Co., 149 Varick, cor. 
Spring Streets., N. Y. 

Inquiry No. 1028.— For manufacturers of ice ma- 
chines. 

Wanted. — Party with means to make and test an 
apparatus in which liquid air can be made. Address H. 
A. Lasseter, Leander, Texas. 

Inquiry No. 1029.— For manufacturers of electric 
dynamos.' 

See our Collective Exhibit— Section "S," Electricity 
Building, Pan American Exposition. Standard Weld- 
ing Company, Cleveland, Ohio. 

Inquiry No. 1030.— For manufacturers of rag car- 
pet fly shuttles with large wheels and pickers for the 
same. 

Fob Sale.— New process for making oil with fish -and 
fish offal is offered for sale or licenses in United States 
of America. Address Foreign, Box 773, New York. 

Inquiry No. 1©31.—*F0r address of parties having 
Swedish anvils for sale. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Yergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

Inquiry No. 1032.— For dealers' in second-hand 
turning lathes p*id drill presses in Chicago, if possible. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y . 

Inquiry No. 1033.— For manufacturers of air 
pumps and compressors. 

Wanted.— A thoroughly competent engineer to push 
in Uniled States of America a new, efficient and eco- 
nomical process, for dealing with large benefit towns' 
sewage and refuse waters from industry. Address 
France, Box 773, New York. 

Inquiry No. 1034.— For dealers in elevating ma- 
chinery for elevating grain and feed, and machinery for 
cleaning oats. 

Wanted.— Foreman Repnir Department by 

textile manufacturers, having a first-class plant. Must 
be a thorough mechanic, good engineer, able to make 
electrical repairs, etc.- Wages, $4 per day and no time 
lost. Address giving age, experience and full parti- 
culars, to C. & Co., P. O. Box 1816, New York City. 

Inquiry No. 1035.— For manufacturers of electri- 
cal heating apparatus. 

For sheet metal stamping, metal spinning, nickel 
plating, punch and die work, press work, and manufac- 
ture of all kinds of specialties write The Admiral 
Lamp Company, Marysville, Ohio. 

Inquiry No. 1036.— For manufacturers of port- 
able houses. 

McGriLL University, Montreal.— Chalrof Metatturoy. 
The Governors of McGill University, invite appli- 
cations for the Professorship of Metallurgy. Candi- 
dates for the appointment are requested to send their 
testimonials, with a statement of age. qualifications, 
etc., to the Secretary of the University, before Sep- 
tember 1. The duties Of the post will commence on 
October 1. Full particulars of the work, salary, etc., 
may be obtained from the Secretary. 



Inquiry No. 1037.— For manufacturers of models 
of locomotives, made of cardboard, 

tW Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 

Inquiry No. I 038.— For manufacturers of a con- 
trivance for burning petroleum in ordinary heating and 
coeking stoves. 

Inquiry Wo. 1039.— For manufacturers of coffee 
roasters of about 150 pounds capacity and a cooler for 
same. 

Inquiry No. 1040.— For manufacturers of small 
rubber balloons made of thin, white rubber. 

Inquiry No. 1 041 .—For parties to make a metallic 
device for holding rubbers on when walking In mud. 

Inquiry No. 1042.— For parties to manufacture a 
metallic device for checking and unchecking horses 
attached to vehicles without leaving the seat. 

Inquiry No. 1043.— For parties to make a com- 
bined bicycle pump and seat post. 

Inquiry No. 1044.— For the present address of the 
Farmers' Handy Wagon Co. 

Inquiry No. 1045.— For manufacturers of alumi- 
nium springs flinches long,|3 inches wide and 1-32 or 1-8 
Inch thick. 

Inquiry No. 1046.— For the manufacturers of a 
mechanical apparatus used for loading coal inside the 
pits, In the United States. 

Inquiry No. 1047.— For manufacturers of ma- 
chines for making tarred paper felts fur roofing. 

Inquiry No. 1048.— For builders of special ma- 
chinery for weaving wire fences, etc. 

Inquiry No. 1049.— For manufacturers of hot air 
engines with exhausts. 

Inquiry No. 1050.— For manufacturers of cork- 
grinding machinery. 

Inquiry No. 1051.— For manufacturers of stone- 
crushing machinery. 

Inquiry No. 1052.— For manufacturers of small 
tin boxes with screw lid suitable for mailing samples of 
sand, three-quarters of an inch in depth and two inches 
in diameter, 

Inquiry No. 1053— For a machine to rivet 3-16 
inch to 1-4 inch soft steel rivets 1 1-2 inch long, to secure 
14 gauge plates to wood. 

Inquiry No. 1054.— For manufacturers of strong 
metal cement. 

Inquiry No. 1055.— Wanted, British agency for 
duplicating machines, office devices of all kinds, also 
hardware specialties. 

Inquiry No. 1056. -For manufacturers of type- 
writer supplies. 

Inquiry No. 1057.— For manufacturers of photo- 
graphic goods. 

Inquiry IVo. 1058.— For manufacturers of auto- 
mobiles. 

Inquiry No. 1059.— For manufacturers of bicycles 
and sundries. 

Inquiry No. 1060.— For manufacturers of gramo- 
phones and gramophone dictation supplies. 

Inquiry Nt 
cal novelties. 



1 061 .—For manufacturers of electri- 




HINTS TO CORRESPONDENTS. 

Karnes and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific Amerioan Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(8269) W. B. H. writes: I was given 
a question In a recent examination that the 
examiner stated was proved In a copy of your 
magazine ; but he could not state the date the 
example appeared nor prove it himself. The 
problem read : "Do the amperes or volts in- 
crease when the electricity passes through an 
ordinary spark coil for gas lighting?" I said 
volts, yet my examiner says the answer is 
amperes, which I doubt. A. The volts are 
raised in the action 6f the ordinary spark coil 
In gas lighting. This coll has but one winding, 
no secondary. It is not an Induction coll In 
the usual sense. The spark Is produced by the 
self-induction of the current In the turns of 
the primary upon Itself. This produces a 
higher B. M. P., which causes a considerable 
spark. There can be no more amperes In the 
circuit than the generator can produce. 

(8270) F. B. asks: Please answer the 
following through your columns. I have a 
vessel containing 16 parts of pure whisky. If 
I take one part out and fill It with water, so 
the vessel Is still full, and so continue until 
I have taken 16 parts out of It, how much 
whisky is there In the sixteenth or last part? 
How can this be calculated? A. You must ex- 
cuse us from answering this very interesting 
question. Life Is too short. We will, how- 
ever, give you the method of finding the answer 
and you can employ your leisure time upon it. 
When the vessel Is filled with water the first 
time the mixture Is 15-16 whisky. One-six- 
teenth of this Is drawn out and replaced with 
water. The mixture thus becomes 15-16 as 
strong as It was the time before, or 15-16 x 15-16 
whisky. This Is (15-16) 2 , or 225-256 of the 
whole. The next time there will be (15-16) 3 
whisky left ; and so on to the sixteenth fill- 
ing, when there will be (15-16) 18 of whisky, 
and the rest will be water. The last state of 
this Is strong enough for health. Multiply 
the fraction 15-16 by itself fifteen times, and 
you will have the answer. Buy a lot of large- 
sized sheets of paper before you begin. 



(8271) W. A. L. asks: Is there any 
other metal that can be used In a gravity bat- 
tery besides zinc that will not dissolve ? A. 
There Is no way of obtaining electricity with- 
out using up some material. In the dynamo 
stea-m or water power Is employed. In the bat- 
tery we usually burn up zinc. It Is just as 
impossible to produce electricity without a dis- 
appearance of some other form of energy as 
it is to heat a house and still have the coal, 
or cool a refrigerator and still have the Ice. 

(8272) J. K. asks: Please inform me 
why two telegraphic instruments will not work 
when set up in series. One of the instruments 
is a 4-ohm, and the other I think Is larger. The 
larger one can be heard from another room, 
while the small one can barely be heard at all. 
A. The smaller of the two Instruments does not 
get current enough to work the magnet. In 
order to work together, they should have near- 
ly the same resistance. 

(8273) E. B. asks: 1. Have you any 
Supplements containing articles relating to 
the care and maintenance of the sal ammoniac 
battery used In telephone work? A. Carhart's 
"Primary Batteries" gives considerable space 
to the sal ammoniac battery. Price $1.50 by 
mail. 2. Can you recommend a book suitable 
for one who has to look after the repair of a 
telephone line? A. Hopkins' "Telephone Lines 
and Their Properties," price $1.50 by mail. 

(8274) J. S. T. writes: I have been 
fitted with glasses to correct astigmatism. 
Without glasses the rays of an ordinary street 
lamp appear extended perpendicularly ; with 
the glasses they appear longer the opposite 
way. If glasses were properly ground, should 
not the rays radiating from light appear of 
uniform length? A. If your astigmatism were 
perfectly corrected by the glasses, objects 
would be seen In their correct outlines. 

(8275) W. M. S. asks: 1. Whether a 
patent has ever been taken out In this country 
or abroad for a wireless telephone? If so, will 
you explain briefly the principle of Its opera- 
tion? A. The waves set up by the transmitter 
of a telephone can be transmitted into the 
space around the line and to a certain distance 
from the wire In the same way as is done in 
wireless telegraphy. No one knows to what 
extent this may be developed in the future. 
2. Whether a patent has ever been granted for 
an optical transmitter of pictures by electric- 
ity? By that I mean an instrument which will 
transmit a scene before a camera-like sender 
and reproduce It on a screen, or otherwise im- 
press the transmitted picture on the eye, either 
with or without their natural colors. If so, 
will you explain the bare principle? A. We 
do not know of any such process in a prac- 
tical form, though it has often been the 
subject of speculation and somewhat of experi- 
ment. See Scientific American Supple- 
ment, No. 1178. 3. Is there any solid, 
reasonably good conductor of electricty which 
can be applied with a brush when liquid? A. 
Almost any bronze or aluminium powder may 
be applied by a brush so as to be a conductor. 

(8276) W. A. P. asks: 1. Should an 
ampere-meter be placed in the positive or nega- 
tive terminal of a direct-current 110-volt dy- 
namo? A. The ammeter may be placed at any 
point whatever in an electric circuit, since the 
same current flows through every part of a cir- 
cuit. This Is just like the flow of water 
through a pipe. If you had a pipe 1,000 feet 
long from a reservoir to your house, the same 
water and just as much would flow through 
every foot of the pipe, and a meter might be 
put Into the pipe at any point In Its length 
and the quantity of water flowing through the 
meter to be measured. 2. How much more 
would it register In the former than in the 
latter? A. It would register the same in either 
side of the circuit. It makes no difference 
where the ammeter Is placed. 

(8277) B. A. T. asks: 1. How many 
pounds of wire are used to wind the armature 
of the electric motor described In the issues 
of the Scientific American for December 8 
and 15, 1900? Also the field magnet? A. 
About a half-pound for the armature and the 
same for the field. 2. How many watts are 
necessary to run it at Its utmost power? A. 
We do not know. Somewhere from 12 to 24. 
Pour cells of 2-volt battery, put two on series, 
should run It. 3. Cannot other journal boxes 
than the brass balls mentioned be used, such 
as a block of Iron smoothly bore.d? A. Yes, of 
course ; any kind of bearings can be used. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

July 9, 1001, 

AND EACH BEARING THAT DATE. 

[See note at endofllst about copiesof these patents.] 

Acid, recovering sulfurous, N. C. Hodgkins. 678,179 

Aerial vessel, B. M. Farr 678,11-1 

Alarm. See Fire alarm. 

Albumen and making same, halogen, F. 

Blum 678,330 

Alkali silicates, manufacturing, F. P. Van 

Denbergh 677,906 

Alternator, compounding, C. P. Steinmetz. . 678,289 

Amalgamating aparatus, A. H. Jocelyn 678,183 

Animal lifting device, B. Koch 678,117 

Animal shears, B. P. Clark 678,161 678,225 

Annunciator, electrical, C. J. Klntner 678,116 

Anthrapurpurin and making same, biacetate 

of, H. Vieth 678,070 

Atomizer, H. Goltermann 678,242 



Automatic lubricator, Farley & Meehan 678,234 

Automatic register or recorder, S. H. Po- 

cock 678,350 

Axle dust cap and oil guard, vehicle, W. F. 

Hayden 678,253 

Bag fastening, K. G. Herring 678,176 

Bale for fibrous material, C. B. Parker 678,134 

Bale tie loops, machine for making wire, 

R. J. Darnell 677,956 

Baling press, M. E. Lessenberry 678,120 

Barrel cover hanger, E. R. Norris 678,024 

Barrel, knockdown, R. H. Kerr 678,257 

Bearing and lubricator, roller, F. H. Young 678,089 

Bearing, vehicle wheel, 0. S. Smith 678,048 

Beating engine, E. Conley 678,226 

Bed and wardrobe couch, combination sofa, 

Palmer & Hardin 678,026 

Bed awning or mosquito bar, L, Price 678,19^ 

Bed roll, E. Conley 678,227 

Bedstead, metallic, E. C. Baynes 678,092 

Belt tightener, W. H. Johnson 678,342 

Beveling machine, V. Royle 678,037 

Bicycle lock, T. P. Vandeleur 678,907 

Blind fastener, C. E. Tefft 678,322 

Blotter, R. J. Glllham 678,313 

Boilers, alarm apparatus for indicating low 

level of water in, P. N. Gammelgaard. 678,131 
Boilers, apparatus for returning exhaust 

steam to steam, W. T. Harris 677,866 

Bottle, Searles & Mlnton 678,203 

Bottle stopper, A. Stern 677,900 

Bottle, non-refillable, M. G. Allen 677,913 

Bottle, non-refillable, A. D. Avedisyan 677,919 

Bottle, non-refillable, H. Cremer 678,102 

Bracket, W. C. Callander 678,112 

Brake mechanism, J. D. Keiley 678,298 

Brake shoe, composite, F. R. Spear 678,139 

Brick machine, King & Chambers 678,259 

Bridge, truss, T. G. Gllfillan 678,239 

Briquet material, manufacture of, R. C. 

Hills 678,296 

Broiler, J. Ferracioli 678,235 

Broom holder, D. H. Mowen 678,270 

Brush for paste tubes, T. C. Booth 677,851 

Brush, scrubbing, J. B. Schwelger 678,051 

Building, L. T. Slye 678,052 

Bullet proof substance, H. Thels 678,064 

Burial case protector, H. D. Clark 678,224 

Burial casket, C. B. Nichols 678,348 

Burner. See Hydrocarbon burner. 

Cage chair, safety, M. W. Jelinek (reissue) 11,922 

Candlestick, Llppincott & Meredith 678,264 

Car, H. Anderson 677,916 

Car door, freight, W. E. Hoyt 678,181 

Car end bracing, box, G. I. King 678,268 

Car fender, street, C. Nicholson 678,023 

Car haul, F. V. Hetzel 678,254 

Car holding device, automatic, W. A. Wilson 678,209 

Car, railway, G. W. Douglas 677,961 

Car roof construction, L. C. Marshall 678,189 

Car seat, F. G. Koehler 678,299 

Car track brake, railway, G. W. Douglas. . 677,962 

Carbureter, Brown & Connelly 677,852 

Carbureter, C. K. Pickles 678,194 

Card punching machine, jacquard, V. Royle 678,040 
Carpenters' plows, etc., fence support for, 

J. A. Traut 678,309 

Carpet or door strip, S. W. Wilt 678,080 

Carriage steering mechanism, R. W. Thomp- 
son 678,144 

Cart, grave digger's dump, A. T. Barnes 677,921 

Cash carrier, M. C. Swezey 677,903 

Cash register, Giles & Fleming 677,864 

Cash register, Smith & Jarvls 677,890 

Cash register, Smith & Giles 677,896 

Cash register, H. Giles 677,976 

Cashier, mechanical, C. F. Bassett... 678,218 

Centrifugal machine, J. J. Berrlgan 677,926 

Chart, educational, R. R. Anderson 677,915 

Chest or box, folding, A. Sllbiger 678,204 

Chimney casing and sign, combined, A. M. 

Witte 678,083 

Cigarette making device, H. H. Spelman... 678,110 
Cloth cutting and folding machine, C. N. 

Colpltts 678,099 678,100 

Clothing cutting machine, electric, R. E. 

Leve 678,263 

Cloth drying machine, C. W. Russell 678,136 

Cloth guiding device, automatic, W. I. Lewis 678,121 

Clutch, B. H. Locke 677,872 

Cocks, handle for stop and waste, F. E. 

Johnson 678,132 

Coil for electromagnets and insulating ma- 
terial therefor, E. F. Dwyer 677,862 

Coll forming apparatus, J. Rlddell 678,280 

Coin freed mechanism for goods delivery 

machines, A. M. Argles 678,153 

Coin operated machine, R. T. Durham 677,963 

Collar blanks, etc., folding machine for, E. 

H. Brown • 678,094 

Collar fastener, C. A. Brothers 678,331 

Collar trimming machine, H. C. Miller 678,002 

Commutator, electric machine, H. Geisen- 

honer 678,171 

Compasses, etc., locking device for, L. 

Myers 678,003 

Conveyer, electric, J. G. Gilmer 678,312 

Conveyers, switch valve for pneumatic, T. 

Lee 678,119 

Cooling apparatus, rotary, J. W. Klttrell.. 677,870 

Coop, chicken, G. W. Funderburgh 678,238 

Cope pattern, J. G. Johnston 678,256 

Coupling, F. A. Wegner 677,908 

Coupling, J. Tlmms 678,145 

Crane, hoisting, J. Macbeth 677,874, 678,188 

Crate, collapsible shipping, Steinberg & 

Van Handorf 678,057 

Crate for globes, shipping, J. N. Hahn 677,979 

Cultivator, F. E. Davis 678,103 

Cultivator, double, S. D. Poole 678,032 

Current apparatus, starting device for con- 
stant, C. H. Van Slyck 678,069 

Current Indicator, maximum, C. D. Haskins 678,980 
Current machines, synchronizing alternating, 

E. M. Hewlett 678,178 

Cutters, apparatus for the manufacture of, 

O. Schaerer 677,887 

Dam, J. F. Glldden 678,105 

Dental apparatus, J. M. Gilbert 677,975 

Dental floss holder, J. W. Cowan 677,947 

Dental floss package, J. W. Cowan 678,101 

Die, F. P. Cady 678,158 

Doll face, Grass & Bruckner 678,244 

Door check and closer, Hills & Southard . . . 678,339 

Door Indicator, J. Z. Newman 677,884 

Doors, plating wood, W. A. Warner 678,148 

Draft regulator, J. Q. Everson 678,113 

Drain board, W. C. McKlnney 678,008 

Drawer slide, antifriction, B. F. Allen 678,211 

Drier, E. P. & E. M. Lawrence 678,072 

Drill. See Grain drill. 

Driving roller, J. Haslam 678,175 

Dust pan, C. W. Cutter 677,950 

Dye and making same, orange disazo, Ul- 

rich & Heldenreich 678,323 

Dynamo, alternating current, D. M. Moore. 678,191 

Ear coverer, W. J. Gardner 678,170 

Educational appliance, W. H. Cartwrlght. . . 677,952 
Egg desiccating apparatus, W. O. Stod- 
dard, Jr 677,902 

Electric control system, Potter & Case 678,196 

Electric light switch, H. Horn 678,18* 

Electric machine, dvnamo, B. Bjarnason.. 678,157 

Electric meter, A. G. Davis 677,957 

Electric motor controlling means, Davis & 

Potter 678,167 

Electric motors, construction of, J. J. Wood 677,909 

Electric signal, J. J. Ruddlck 678,135 

Electric switch, N. C. Bassett 677,923 

Electric switch, ratchet operated, W. Kings- 
land 678,260 

Electrical conductor, E. D. Priest 678,030 

Electrode for secondary or storage batteries, 

J. Myers 678,133 

Electrodes, making accumulator, H. F. Hobel 677,986 
Electrodes, regenerating accumulator, J. 

Hof mann 678,255 

Elevator brake, A. B. See 678,352 

Elevator controlling apparatus, E. R. Cari- 

choff 677,891 

Elevator gate lock, W. C. Smith 678,050 

Embroidering machine attachment, E. & R. 

Comely 677,953 

Emery steel, G. F. Lucas 678,301 

Emery wheel, R. H. Churchill 678,292 

End gate, F. L. Collis 677,945 

Engine connecting rod, L. G. Neely et al.* 678,021 
Engines, fuel supply controller for hydro- 
carbon, G. E. Webb 678,077 

Eveglasses, J. Alexander 677,912 

Eyeglasses, G. Klelnert 677,996 

Fabrics, decorating plaited, Crepet & Du- 

moulin 678,164 

(Continued on pat/e 46) 
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Food apparatus, boiler, W. E. Gibbs 677,863 

Food water heater, Scott & Strom 67H.200 

Feeder, steam boiler, A. G. Waterhouse. . . . 678,324 

Fence, J. G. Hunt 678,071 

Fence, barbed baud, O. C. Benson 677,925 

Fence machine, wire, W. II. Chew 678,160 

Fence stay wire, S. W. Yarlot 678,087 

Fender, G. F. Ekman 678,232 

Fiber separating machine, S. 13. Allison.... (177,914 

Filter, J. A. Muiglien 877,893 

Fire alarm, automatic, Cortland & Hume.. 677,954 
Fire alarm s.vstem, automatic, Cortland & 

Hume 677,946 

Firearm, revolving, G. A. Owen 678,274 

Fire escape, D. Firth 678,109 

Fire extinguisher, G. C. Hutchings. 678,249, 678,250 
Fire kindlers, composition of matter for, 

C. W. & A. Mettlei- 678,346 

Fireproof Door construction, Freeman & 

Dobbin 678,335 

Fish powder, making odorless, J. Schafer . . 678,283 

Flax cleaner, T. F. Lowery 677,999 

Flower stand, K. L. Peach 678,031 

Fluid meter, prepayment, W. E. Gibbs 677,974 

Food material to form and distributing 
same, machine for reducing, H. D. 

Perky 678,127 

Forging press, E. P. Alexander 678,291 

Fountain comb, S. L. Myers 678,004 

Fruit washing and scalding apparatus, J. 

E. Bancroft 678,328 

Fumigating apparatus, G. E. Alphin 678,212 

Furniture, G. A. Bowen 678,219 

Galvanic battery, L. G. Cunningham 677,955 

Game appara tus for trading purposes, \V. 

fribble 677,905 

Game board, E. F. Carson 677,938, 677,939 

Garment hanger, I<\ M. Osgood 678,073 

Garment hook, A. Bailey 678,155 

Garment supporter, G. K. Adams 677.911 

Gas analysis apparatus, M. Arndt. .678,154, 678,215 

Gas generator, acetylene, E. A. Javal 677,991 

Gas generators, carbid cartridge for* acety- 
lene, L. S. Burlington 677,935 

Gas generators, expansible carbkl cartridge 

for acetylene, L. S. Bumngton 677,936 

Gas washer, O. N. Guldlin 677,865 

Gate. See End gate. 

Gear planer, W. & J. E. Gleason 678,337 

Gearing, cogged, A. M. Searle 678,286 

Generators in transmission plants, protect- 
ing, T. J. Johnston 678,185 

Glass mold operating machine, F. A. Shunk 678,287 

Governor, engine, E. M. Carr 677,855 

Grain binder, C. Colahan 677,943 

Grain drill, disk, W. F. Hoyt 678,248 

Grapple, J. E. Hagerman 678,173 

Grinding mill, D. L. Adelsperger 678,111 

Hammer, magazine, G. S. Tarbell 678,062 

Harvester, corn, D. Binns 677,927 

Harvester or mower cutter bar, I. N. Gra- 
ham et al 677,977 

Harvesters, adjustable carriage for grain, C. 

W. Shelden 678,046 

Hat body treating machine, J. H. Neave.... 677,882 

Head cutting machine, W. E. Nichols 678,022 

Heating attachment for culverts, etc., H. O. 

Kruschke 678,118 

Heating device, J. W. Foster 677,969 

Hinge, J. G. Herbst 677,984 

Hook and eye, W. A. Maxwell 678,267 

Hook, T. J. Browning 678,096, 678,097 

Hoop, A. Maltby 678,011 

Horses, attachment for the cure of balking 

and kicking, C. A. Barclay 678,217 

Horse's hoof protecting plate, G. Israel... 677,990 

Hose reel, W. Jones 677,993 

Hydrocarbon burner, J. C. Speirs 677,899 

Ice cutter, J. Schweikart 678,285 

Ice shaping mold, MacClyment & Sims 678,017 

Incubator, A. A. Skinner 678,053 

Inductance coil, H. Shoemaker 678,353 

Induction coil, H. Shoemaker 678,017 

Induction motor, H. G. Reist 678,031 

Ink distributer, J. S. McKinley 678,019 

Ink fountain, E. G. Holden 678,315 

Insulating machine, V. Koyle 678,038, 678,039 

Insulator, rack, H. R. Sargent 678,042 

Insulator, third-rail, W. B. Potter 678,195 

Internal combustion engine, O. Snell 677,898 

Journal protecting automatic device, J. C. 

Dougherty 677,960 

Lace fastener, shoe, J. B. Hooper 678,107 

Lacing hook setting machines, rocking sep- 
arator and stop for, J. Pierce 678,028 

Lamp, acetylene gas generating, L. S. Buf- 

fington 677,934 

Lamp and ventilator, gas, W. S. Wandell.. 678,207 

Lamp, electric arc, P. Luhr 677,873 

Lamp, electric arc, D. Higham...." 677,985 

Lamp, electric arc, C. P. Steinmetz 678,058 

Lamp, electric arc, E. Thomson 678,066 

Lamp, electric arc, W. E. Symons 678,142 

Lamp, inclosed arc, C. H. Way 678,208 

Lamp, incandescent electric, A. H. Miller.. 678,320 
Lamps, gas check for inclosed arc, P. Luhr 678,343 

Lamps, operating electric arc, P. Luhr 678,344 

Lantern carrier, S. Holmes 677,987 

Lantern pinion, P. L. Clark 677,856 

Last, J. H. Pope 678,129 

Last, H. F. Scott 678,137 

Laundering iron heater, H. Crueger 678,165 

\Lons, compound, G. N. Saegmuller 678,306 

Lever, hand, P. F. Handley 678,252 

Life raft, J. V. Janin 678,297 

Lifting jack, J. M. Babbitt 677,920 

Lightning arrester, W. D. Gharky 677,973 

Linotype machine, J. R. Rogers 678,036 

Linotype machine, O. Mergenthaler 678,268 

Linotype machine, F. A. Vinton 678,310 

Lock. See Bicycle lock. 

Lock, M. Swltier 678,060 

Lock, T. Richards 678,305 

Logging railway appliance, N. Young 678,090 

Loom, Draper & Roper 678,294 

Loom, J. Hohl 678,106 

Loom, G. R. Race 678,279 

Loom picker mechanism. T. Gilson 678,241 

Loom shuttle checking means, C. F. Roper. 678.321 

Lug strap and holder, D. O. Connors 678.311 

Magnet coil, H. F. T. Erben 678, 1R8 

Mail bag catcher, E. Potter 678.278 

Mail bag transferring machine, E. T. Gran- 

bery 677,978 

Mail box, rural, W. E. Fenstermacber 677,967 

Measure for paper bags, J. W. Jinnette.... 677,892 

Measure, variable, T. E. White 678,325 

Measuring instrument, electric, W. C. Fish. 678,236 

Measuring device, log, L. P. Cowart 677,948 

Mechanical energy, storage of, C. Steiner.. 678,141 

Medicine chest, J. Schaffer 678,284 

Metal sheets, machine for folding or edging. 

Bright & Do Priest 677,933 

Metal washers, making, F. A. Noider 677,883 

Metal worker's protractor pattern, J. M. Mc- 

Farland 678,018 

Metallic leaf, package roll for holding and 

applying, W. H. Coe 678,162 

Milking apparatus, pneumatic or hydraulic, 

C. von Bechtolsheim 678,231 

Milling machine attachment, V. Holmberg. 678,341 

Mining coal, E. C. Morgan 677,880 

Mining dredge, W. T. Urie 678,147 

Mining machine, W. Seltner. 678.045 

Mitt, baseball, C. H. Dean 677,958 

Mold facing, M. B. Owen 678,124 

Mole trap, D. G. Chandler 678,222 

Mooring device, E. R. Newell 6T8.273 

Mop head and wringer, combined, W. R. 

Gillette 678,240 

Mortising machine gaging and face mark- 
ing attachment, E. Leicht 677,998 

Motion converting mechanism, C. Wittke.. 678,326 

Motor control system, W. B. Potter 678,029 

Motor controlling means, E. P. Mason 678,013 

,1'ming machine, J. F. Steward 678,059 

Multicylinder motor, Z. Wirt 678,081 

Music holder and turner, sheet, J. A. Asbby 678,327 
Musical instrument, automatically operated 

stringed, D. K. Marshall 678,318, 678,319 

Musical instrument, electrically operated, H. 

S. "Brown 678,095 

Necktie fastener, B. L. Bnmmert 678.098 

Necktie holder, P. M. Cady 677,951 

Non-inductive windings, arrangements of, E. 

Arnold et al 677,917 

Nut lock, S. Coon 678,163 

N ut lock, C. S. Clark 678,293 

Ores, etc., apparatus for desulfurizing, J. P. 

Wetherill 678,078 

Ores, treating complex, J. W. Worsey 678,210 

Organ, reed, R. J. Bennett 678,329 

Oven, broiling, E. E. Tobin 678,308 

Overalls, B. J. Smith 678,049 
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00D or METAL 

Workers 



Without Steam Power should 
ose our Foot and Hand Pawer 
Machinery. Send for Catalog 

A — Woodworking Machinery, 
B— Lathes, etc. 
SENECA FALLS MFG. CO. 
695 Water St., Seneca Falls, N.Y 




Cnnt anrl Dnufoi* an " Turret Lathes, Plan- 
rOUl allU rOWer era. Simpers, ami Drill Presses. 
SHEPARD LATHE CO., 133 W. 2d St., Cincinnati, O. 



I FNC NEAFlWl MACHINE SHOP OUTFITS, 

I ATUt °£T TOOLS and SUPPLIES;'?^/- 
LA I HLS. SEBASTIAN LATHI CO.'^uSSS^J: 



ELECTRIC LAUNCH MOTOR. — THE 

design in tbis pap«*r is for a motor of unusual simplicity 
of construction, which can easily be built bv an amareur 
atsmallcost. It is intended for a boat of about 24 feet 
over all and 4 feet fi inches beam, drawing 18 inches, and 
is capable of propelling such craft at a speed of 7 m iles 
per hour. Illustrated with 21 cuts. See Scientific 
America n Supplement, No. 1 £()£. Price 10 cents by 
mail, from this office, and from ail newsdealers 



TOOLS 

FOR MECHANICS. 



ig*iw Send for Free Catalogue No. 16 B. i§M? 

The L. S. Starrett Co., Athol, Mass., U. S A. 
FOR LIGHT AND MEDIUM WORK 

this new 14 inch 

<^.B. F. BARNES 

Upright Drill is several laps fihead of any 
other irill on the track. It \vi\\ drill from 
1/16 of an inctj up to H of an inch and is a 
strong, well built, durable toul. 
It doesn't cost a whole lot either. De- 
vils are yours for the asking. 
J F. BARNES COMPANY, Rockford, III. 




Gas Engine 
IGNITER 

Complete with apark coil, $12.00. 
The Best Thing on the market. 
Latest and most improved model. 

C^~ Send for Circular. 
Carlisle & Finch Co., 233 E. Clifton Av., Cincinnati, 0. 




PERFECT- PUMP - POWER. 

is attained only in the 

TABER ROTARY PUMPS 

They are mechanical, 

simple and durable. Will 

pump hot or cold fluid, 

thin or thick. Requires 

skilled mechanic. Most 

power at least cost. All parts 

interchangeable. Made of 

iron, steel or bronze. Can be 

driven by belt, motor or en- 

flneattacbmPDt. Large Illustrated. Catalogue free 
ABER PUMP CO., 32 Wells St., Buffalo, N.Y.. U.S.A. 




HOLD THE WIRE 

and take any number of kinks out of it, cut it in any re- 
quired lengths— long or short, straightening it perfectly 
by using the 
LONG-CUT AUTOMATIC 
WIRE-STRAIGHTENING 
AND CUTTING MACHINE. 
Straightens and cuts from 
the coil at the rate of 120 
feet per minute. 

F. B. SHUSTER CO., 

Formerly Joh* Art & Sons, 

New Haven. Conn.. U.S.A. 

Established ln68. Incorporated 1898. 




FLY PAPERS. — FORMULAS FOR 

Stickv Fly Papers are contained in Scientific Ameri- 
can supplement Nos. 1037 and 13*^4. Each issne 
contains several receipes. Price 10 cents each, from 
this office, and from all newsdealers. 




"WOLVERINE" 

Gas and Gasoline Engines 

STATIONARY and MARINE. 
The * tVV olverine*'istbe only reversible 
MarineGas Engine on the market. 
It is the lightest engine for its 
power. Requires no licensed en- 
gineer. Absolutely safe. Mfd. by 

WOLVERINE MOTOR WORKS, 
IS Huron Street, 
Grand Rapids, Mich. 



Cover Your REFRIGERATING PIPES 

with a durable, efficient and cheap sectional covering 
tbat is light and easily applied. If it is given proper 
care and attention 



NONPAREIL 



CORK 

The sections, 




will not deteriorate. 

when butted tight, 

make perfect joints, 

and as we cover them 

they are impervious 

to water, dampness or 

frost. No capillary 

attraction. Successful wherever tried. 

THE NONPAREIL CORK M'F'G CO., Bridgeport, Conn. 



PRATT & WHITNEY CO. 



TAPS, 
REAMERS, 
MILLING 
CUTTERS, 

Small Tool Department, - 




DIES, 

PUNCHES, 

RATCHET 

DRILLS. 

HARTFORD, CONN. 






If you want the best CHUCKS, buy WRstnott's 

Little Giant Double Grip ^S_-~^ 

Drill Cbncks, Little Giant ^rJ U-"* 

Drill Chucks '"TJ 

Improved, 

Oneida Drill 

Chucks. Cnt- 

tine-ofl 

Chucks.Scroll 

Combination 
Lathe Chucks, Geared 
Ciimbi nation Lathe Chucks, Plain Universal Lathe 
Chucks, Independent Lathe Chucks. Made bv 
WeHtcott Chuck Co., Oneida, N. Y„ V. S. A. 
Ask for catalogue in English, French, Spanish or German. 
First Prize at Columbian Exposition, 189a. 





Package for holding liquids, J. P. Ansen- 

heimer 677,918 

Packing, metallic, E. Bader 677,931 

Pen, J. II. Coleman 677,944 

Pencil holder attachment for dividers, C. 

K laui 677,995 

Phonograph, J. R. Hare 678,174 

Piano attachment, J. II. Deutsch 677,860 

Picture frame support, P. C. Carew 678,221 

Pictures, producing relief, A. Lembacher . . 678,262 

Pigeonhole table, C. Lufsky 678,000 

Piston rod connection, multiple cylinder, F. 

L. White 678,150 

Planter, check row, C. C. Leary 678,187 

Planter, cotton seed, G. Winter 678,355 

Planter, wireless check row corn, A. L. Van 

lloozor 678,206 

Plasterer's ground, P. L. Union 678,146 

Plastering composition, H. C. McMillin.... 678,010 

Plow, \V. H. Kothmann 677,997 

Pneumatic carriers, terminal for, H. Bitner. 677,928 

Polishing machine, \V. A. Lindsey 678,109 

Polishing wheel, H. Snyder 678,054 

Portable clamp, J. A. Scott et al 678,043 

Portfolio, music, A. C. Gardner 677,972 

Powders, divider and bag filler for, L. Neu- 

mayer 678,272 

Press. See Baling press. 

Printing press, hand cylinder, L. B. Wood- 
ruff 677,910 

Printing press inking apparatus, 1<\ Meisel. 677,877 
Printing surfaces, manufacture of, Thomp- 
son & Webb 678,065 

Propeller, W. B. Pinkerton 678,275 

Propeller governor, P. S. Cormier 678,228 

Propelling mechanism, vessel, M. A. Peter- 
son 678,193 

Propelling mechanism, vessel, A. J. Taplin. 678,290 

Puddling furaucp, J. P. Roe 678,282 

Puddling machine, J. P. Roe 678,281 

Pulp strainer, G. S. Witham 678,082 

Pump. W. S. McLeod 678,009 

Pump, centrifugal, J. Richards. .. .678,198, 678,199 

Pump, centrifugal, R. W. Chi-istain 678,223 

Pump governor, steam, E. M. Carr 677,940 

«uoit, A. A. Low 678,265 

Radiator, T. S. Martin 677,876 

Rail bond, H. C. Wade 678,076 

Rail clutch, J. H. McPartland 678,020 

Railway, amusement, E. A. Green 678,243 

Railway, electric, F. M. Ashley.. 677,848, 677,849 

Railway, electric, J. M. Anck 678,213 

Railway rail Joint, R. J. McCarty 678,006 

Railway, surface contact, P. Farnsworth . . 677,966 
Railway switch mechanism, A. C. Wolfe... 678,084 
Railway switch, street, J. Simmerman . . . . 677,889 

Railway system, electric, G. T. Woods 678,086 

Ratchet drill, J. Petterson 678,128 

Receptacle top. Baron & Haffey 677,850 

Record, J. W. Cutrer 678,229 

Rheostat, F. E. Case 677,941 

Rope grip, H. Hansel 678,246 

Rotary engine, J. S. Harger 678,338 

Rotary explosive engine, W. B. Cuthbertson 677,949 

Roundhouse, E. F. Brady 677,929 

Rowlock, M. S. Berry 677,932 

Rule, folding, W. M. Myers 678,005 

Saddle, harness; Schorp & Siglinger 678,202 

Sash lift and lock, combined, C. H. Haw- 

kinson 677.981 

Scaffold, window, R. Guenther 678,115 

Scenic structure, H. G. Maratta 678,012 

Screw machine, J. P. Lavigne 677,871 

Screw manufacturing machine, L. Tabor. . . . 678,205 

Screw wedge, A. C. Wolfe 678,085 

Seed bluestoning apparatus, A. J. Johnson. 677,992 
Seed hulling and reducing machine, cotton, 

C. Young 678,088 

Sewing machine looper, H. P. Richards.... 677,886 
Sewing machines, signature feeder for book, 

W. G. Trevette 678,068 

Shade and lace curtain fixture, adjustable 

window, O. H. Cannon 678,159 

Shears. See Animal shears. 

Shears, buttonhole, and ruffling gage, E. 

L. N. Steen 678,288 

Sheet delivery apparatus, W. Scott 678,044 

Sheet metal can, M. Ams 678,091 

Shelf support, L. Paulle 678,125 

Ship's door, J. A. Kessler 677,868 

Shirt or shirtwaist case, L. W. Peddieord . . . 678,027 

Shoe, swimming, T. J. A. Freeman 678,237 

Shutter worker, J. Norton 677,894 

Siding marker, J. B. Moss 678,269 

Sieve, grain, H. K. Clement 677,857 

Skirt supporter, K. E. Aeekersberg 678,151 

Smoke consuming furnace and apparatus in 

connection therewith, A. Krippel 678,261 

Snow ice, machine for removing, C. Poore... 678,277 

Spectacle case, M. A. Threehouse 677,904 

Spinning or twisting machine thread guide 

support, L. T. Houghton 677,988 

Spinning ring, F. M. Marcv 678,266 

Spinning spindle plumbing device, H. Kelly. . 677,994 

Stadia rod, G. L. Sanderson 678,041 

Stamp machine, C. H. Krause 678,300 

Stamping apparatus, jury list, W. M. 

Thomas 678,307 

Steam and gas generating apparatus, J. C. 

Merrill 677,878 

Still flue, T. A. Williams 678,079 

Still, water, G. W. Davis 678,230 

Stone, manufacture of artificial, P. Cabrie.. 677,853 

Stove attachment, W. P. McCobb 678,123 

Stove, oil, J. Guimaraes 678,245 

Strainer and valve combined, G. U. Merrill. 678,001 
Stroke mechanism, adjustable, B. W. Grist.. 678,172 

Suspenders, J. W. Hafer '. 678,251 

Swing, J. B. Gagnon 678,336 

Swing, lawn, O. R. Olson 678,192 

Swing, lawn or house, O. R. Olson 678,349 

Switch operating mechanism, H. E. Poole.. 678,276 

Tag, laundry, W. J. Baker 678,156 

Telephone circuit, W. E. Pembleton 678,304 

Terra cotta and clay ware, machine for the 

manufacture of hollow, E. G. Dura'nt... 677,861 
Thermostat for operating valves, J. W. 

Eberman 678,332 

Thill coupling, J. E. Johnson 678,184 

Ticket, etc, railway, L. G. Smith 678,354 

Timber protecting compound. C. Schallberger 678,201 

Tire, cushion, W. G. Kendall 678,317 

Tire, cushion, J. Holland 678.340 

Tire, pneumatic bicycle, E. Hemsted 677,983 

Tire, vehicle, J. W. Hawkins 677,867 

Tire, vehicle, G. W. Southwick 678,055 

Tonsilotome, G. Ermold 678,333, 678,334 

Tool, combination, F. H. Engstrom 677,964 

Tool, combination, A. K. Harper 678,247 

Tooth or dental clamp, J. W. Ivory 678,182 

Tooth powder box, C. H. Stadlinger 678,056 

Toy bank, keyless, II. A. Skinner 677,895 

Toy, optical, Royle & Wynne 678,351 

Track structures, easting clamp for, A. B. 

Davenport, Jr 678,166 

Track structures, casting clamp for, Angerer 

& Cline 678,214 

Traction motor, Maxham & Upham 678,122 

Transformer, J. J. Frank 677,970 

Transformer, flnx screen for, A. R. Everest. 678,233 

Trap, W. A. Brunker 678,220 

Traveling bag, A. H. Christie 677,942 

Trays, machine for making box, C. B. 

Andrews 678,152 

Trolley, T. L. McElroy 677,881 

Trolley, F. R. Taisey 678,143 

Trombone oiling attachment, F. Ennis 677,965 

Trough or tank, stock, J. F. Glidden 678,104 

Truck for moving buildings, J. Rodemeier. . 678,035 

Truss, hernial, W. A. Middaugh 677,879 

Tub foot fastener, McKinney & Whitehead. 678,007 

Tube expander, C. V. Burton 677,930 

Tufted fabric, A. F. Mrock 678,347 

Tying and bundling machine, C. Seybold.... 678,138 

Typewriting machine, W. J. Barron 677,922 

Umbrella handle, J. Kelsev 678,31 R 

Universal joint, G. B. Kinsler 677,869 

Universal joint, F. B. Boeorselski 678,093 

Unloading device, F. P. Johnson 678,108 

Vacuum producing apparatus, Howell & Bur- 
rows 677,989 

Vacuum tube lighting, D. M. Moore 678,302 

Valve actuating mechanism, W. H. Collier. . 677,858 

Valve, check, P. Mueller 678,271 

Valve, piston, J. T. Heffernan 677,982 

Valve seat, removable, E. H. Merrill 678,014 

Valve, vacuum, W. H. Sbay 877,888 

Valves, automatic lubricator for slide, J. W. 

Stewart 677,901 

Vapor burner, L. Durr 678,295 

Vehicle, J. H. Monfnger.; 678,015 

Vehicle brake, W. H. Adams 677,846 

(Continued on page 47) 



AUTOMOBILE PARTS 

H u IF YOU ARE BUILDING ' *-'• 

an Automobile, we. can supply you 

WITH PARTSandTITTINGS. 

in our SEVEN FACTORIES we. make. 

RUNNING GEARS, TOOL STEEL BALLS, 
STEEL RIMS, STEEL STAMPINGS, CHAINS, 

SWEET STEEL and FORGINGS. 
ALL FOR AUTOMOBILE. CONSTRUCTION 

QUOTATIONS ON APPLICATION. 

THE AUTOMOBILE & CYCLE PARTS CO. 

/—i r we i ainjo OHIO. - ' 



ELECTRIC SEWING MACHINE MO- 

tor. The instruct], ns and numerous illustrations of de- 
tails contained in this article will enable any mechanic 
of average ability to build an efficient motor thai will 
operate a sewing machine. The cost of materials for 
this machine should not exceed five dollars. See Scien- 
tific American Supplement, No. 1&10. Price 10 
cents by mail, from this office, and from all newsdealers. 



YOUR BICYCLE 

May need a new crank haneer or higher gear. We can 
furnish crank hangers complete with cups and cones, 
to fit any wheel. Write us for full information. 
The Avery & Jenness Co., 60 S. Canal St., Chicago, III. 




PALMER BROS., 



PA LMEIi, Stationary 
and Marine Gasoline En- 
gines and Launches, Motor 
Wwgon Engines, Pumping 
Engines. 

pF"" Send for Catalog, 

- MIAMJS, CONN. 



BY-THE-BYE, WHEN YOU BUY A BICYCLE 



BUFFALO KING. 

either"R;icer"or"Sv i e(.iiil,' 

The "^iieen" is for a lady. 

No better built wheels ond 

the market — every riderj 

satisfied. Thoroughly 

to date in improvements. ' 

A 11 parts of best materials. 

Put together ky skilled 

workmen. Prices, $;« and $40. Illustrated C'ataWn e free »n apnlicatinu, 

THE VVM. IIE.NGEUEU CO., Buffnlo. >'. Y.,1% 8. A. 




D L HOLDEM 

. REAL ESTATE TRUST B'LDG PHILA./PA 

RfGEALEO ICE MACHINES 



WIRELESS TELEGRAPHY.— SCIEN- 
TIFIC AMERICAN SUPPI.KMPXT NOS. 1 'J t .*{. 1 .*S*.i7, 
1 3*iS and 13*20. contain illustrat' d articles on tbis 
subject by G. Marconi. Additional illustrated articles 
by other authors are contained in Scientific Amehi- 
can Supplement Nos. 1 1 *J4, 1131.11 ??, 1 I it'-i, 
1*217, I '21 St 12151 and 1304. These papers con- 
stitute a valuable treatise on wireless telegraphy. Price 
1U cents each from this office, and all newsdealers. 



The Eureka Clip 

The most useful article ever invented 
Jor the purpose. Indispensable to Law- 
yers. Editors, Students, Bankers, Insur- 
ance Com |»nies and business men gen- 
erally. Book marker and paper clip. 
Does not mutilate the paper. Can be 
used repeated! y. In boxes of 100 for 25c. 
To he had of all booksellers, stationers 
and notion dealers, or by mail on receipt 
of price. Sample card, by mail, free. Man- 
ufactured by Consolidated Safety 
Pin Co., Box 121, RIooinfield, i\. J, 




Every kind ol 
Tool for Steam, 
Gas, and Water 
Fitters. Every 
Tool has our 
personal guar- 
antee. We have 
_ „ been the Lead- 

ing Tool Manufacturers for Fifty Years . . . 

WALWORTH MFC. CO., 
1 28 to 1 36 Federal St., Boston, Mass. 





All Queen Pens are sharpened by experts who have 
had many years' experience in making and sharpening 
Drawing Pens, Only the finest English Steel is used in 
the ^ueen Pens, and they are hand-made and carefully 
tempered by our improved process. QUEEN ifc CO., 
Inc., Mathematical, Engineering and Scientific Instru- 
ment Makers, 1010 Chestnut St., Philadelphia. 



12=inch Pipe cut off and 
Threaded with ease by one 
man and a 

xr f\ x^ li? "F* c . 

jf PATENT DIE STOCK 

Smaller sizes proportionately 
easv. Send for Catalogue. 
,, 3o. THE CURTIS & CURTIS CO.. 

& L. 6 Garden St,,. Bridgeport, Cogn. 



Building Edition 
Scientific American 

MONTHLY, $2.50 PER ANNUM. 

SINGLE NUMBERS, 25 CENTS. 

The July Number contains a 

" Talk with Mr. John M. Carr?>re on the Pan- 
American Exposition."' Another important 
article is, "The situation of the House." 
" Colonial Architecture in New York " is 
accompanied by a carefully executed draw- 
ing. " English Gardens," has two beautiful 
illustrations. 

NEW DEPARTMENTS. 
Monthly Comment. 
Talks with Architects. 
New Books. 

New Building Patents. 
Notes and Queries. 

Digest of Current Articles. 
Household Notes. 

MUNN «St CO., 



Publishers, 



361 Broadway, New York. 



July 20, 1901. 



Sftitutitit %mtx\tM. 
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Learn 



to 



Earn 



f Write for our free book, 

''Salaried Positions for 
learners" for those who would 
be Arclutects, Civil, Mechanical 
or Electrical Engineers. The 
Schools are open all summer. 
Over 300,W» students taut; lit by 
mall. 

international 

c«rresf«m)i:nce schools, 

Box 942, Scranton, Pa. 

Capital $1,500,»0. 



EVERY MAN HIS OWN MECHANIC; 

A COMPLETE ENCYCLOPEDIA OF HOUSE- 
HOLD MECHANICS. Containing instructions in 
constructive work and the use of all appliances for 
wood-working, building, household furniture 
and fittings, excavating, drainage, building in 
brick, ntoue and concrete : also painting, glaz- 
ing and imi>erhangiiig, etc. "7-yi illustrations 
and diagrams, and nearly 1,000 Pages. Hound 
handsomely in durable cloth. Mailed postpaid on re- 
ceipt of $2.00. Address, ])ept. of Mechanics* 
JtOHDE *fc IIASKINS 
7 and 9 Cortland! Street, Sew York. 

SENSITIVE LABORATORY BALANCE. 

By N. Monroe Hopkins. This "built-up" laboratory 
balance will weigh up to one pound and will turn with a 
quarter of a postage stamp. The balance can be made 
by any amateur skilled in the use «f tools, and it will 
work as well as a $125 balance. The article is accom- 
panied by detailed working drawings showing various 
stages of the work. This article is contained in SCIEN- 
TIFIC American Supplement, No. 11 84. Price 10 
cents. For sale by SiUNN & Co., 361 Broadway, New 
V ork City, or any bookseller or newsdealer. 



A GRADUATED Automatic REDUCING VALVE 

Physicians. Surgeons, Jewelers, Dentists. 
1 Artists, Brewers, Bottlers, etc., in fact all 
users of power require the 

AUTOMATIC REDUCING VALVE. 

Graduated to regulate the pressure exactly 
and dues it automatically. Abso- 
lutely air-tight. No packing. No 
leakage. Handles high or low pres- 
sures or temperatures. Only Valve 
known that retains a uniform low 

pressure independent of varying high pressure. 

Automatic Reducing Valve Co. ,125 La Salle St., Chicago 




WORK SHOPS 

of Wood and Metal Workers, with- 
out steam power, equipped with 

BARNES 7 FOOT POWEC1 

MACHINERY — ^ 

allow lower bids on jobs, and give 
greater profit on the work. Machines 
sent on trial if desired. Catalog Free. 

W. F. A. JOHN BARNES CO. 
1999 RUBV ST., ROCKFORD, ILL. 

METAL POLISHES. — FORMULAS FOR 

Putz Puuiades. Pastes. Liquids, Powders and rioaps, for 
polishing metals, are contained in Scientific Ameri- 
can Supplement Nos. 1 \!8 t- 1 -88 and I \SNjl. 
Price 10 cents each, from this office and all newsdealers. 




Prevention Better Than Cure. 

The largest plants in the country 
are using the 

"MONARCH" Engine-Stop System 
with which it is impossible for an 
engine to run away. Invaluable in 
ernes of accident or emergency, as 
the engine can be stopped from any 
portion of the plant b.vsimply press- 
ing an electric button. Safe, swift, 
sure- Superiority commands respect, 
THE MONARCH MFG. CO. 
Wiiterlniry, Conn. 




ROOF YOUR OWN BUILDINGS 

at slight expense of time, labor or money with 
Warren's Natural Asphalt Stone Surface Ready Roofing. 
Surface is completed at 
factory and requires no 
painting. Durable and 
comparatively fire-proof. 
In rolls of 10S square feet, 
made of genuine Trinidad 
asphalt. Write for par- 
ticulars to 
Warren Chemical & Mfg. Co., 85 Fulttn St., New York. 

REVERSING STEAM TURBINE— PAR- 

son's recently perfected turbine for boats. Illustrations 
snowiny details. Contained in Scientific American 
Supplement, No, 1158. Price 10 cents, by mail, from 
this office, and from ail newsdealers. 




Every can 
of Patton's 
paint guar- 
anteed for 
five years. 
It is pure 
paint in 
perfect pro- 
portion. 48 
color tints 
and white. 



Pattons 



/Sun H 
W ProoF 



A book of 
paint 
knowledge 
sent free. 
Induce- 
ments to 
dealerB. 
..' Patton 
t Paint Co., 
*y- 227 Lake St. 
&y Milwaukee, 
% Wis. 




Asbesto- 

Metallic 
Packings 



SHEETING, GASKETS, TAPE and PISTON PACKINGS. 

Will stand the highest pressure for either steam or 
hydraulic work. '^~ Write fvr samples and price list. 

C. W. TKAIMK MFG. tt»., (Est 1874). 88 I'earl St.. Boston, li S.A 



50 YEARS* 

EXPERIENCE 




rade Marks 
Designs 
Copyrights Ac. 

■ Ailvoue sensing a sketch and description may 
quickly us certain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbookon Patents 
sent free. Oldest agencv for securing patents. 

Patents taken through Mmin & Co. receive 
special notice, without charge, in the 

Scientific American. 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms. $3 a 
year; four months, $1. Sold by all newsdealers. 

MUNN & C0. 361 e.oad^Mew York 

Branch Office, 6251' St.. Washington, D. C. 



Vehicle driving mechanism, motor, L. B. 

Smyser 677,897 

Vehicle, dumping, l-\ 1. E. Akers 677,847 

Vehicle gear, compensating, C. T. lj'letctier. 677,968 

Vehicle, motor, Cauda & iSmyuor 677,854 

Vehicle, motor, R. Thayer 678,063 

Vehicle wheel, U. V. Orton 67S,UJ5 

Vehicle wheel, U. Tnblt'i- 678,067 

Vehicle wheel, 10. J. Watkins 678,149 

Vehicles, engine protector for motor, Li. A. 

Slacker 677,875 

Vending machine, automatic, 1-1. A. ltoeves. 678,033 
Ventilation *f vehicles, buildings, etc., C. 

L. Pullmau 678,130 

Wagon dumping device, 11. L'ox 677,971 

Wasoi'i mail carrier's, U. A. Town 678,074 

Wagun standard, A. rage 678,303 

Waistband fastener, E. M. Palmer 677,88;i 

Washing machine, 11. llevenor 678,177 

Watchmaker's tool, O. Larnaccliia 678,186 

Water heater and pipe cleanning apparatus, 

Cook & Strong 677,859 

Water heater, electrical, 11. M. Hill 678,314 

Water tauk, A. Desenambault 677,959 

Wattmeters, preventing creeping in record- 
ing, F. G. Vaughen 678,075 

Weft lurk, 11. Ban-son 67VJ24 

Weighing, lifting, and grip machine, G. C 

S. Merry 678,345 

\'/ick stop and llaaie extinguisher, combined, 

W. A. l'cnlield 678,126 

Windmill regulator, 11. K. Tabler 678,061 

Window screen, W. J. Baker 678,216 

Woodworking machine protector, J. M. & 

A. Mowatt 678,016 

Wrench, W. H. Burr 677,937 

Zithers, pick key for, J. C. St. John 678,140 

DESIGNS. 

Badge, W. B. Sherman 34,745 

Beer cooler base, E. Cross 34,755 

Belt, L. Saudeis 34,769 

Chair, 11. A. Kinuey 34,750 

Cheese mold cloth holder, N. Simon 34,758 

Clothes pin, E. L. lirvden 34,757 

Coffee mill shell, A. E. Bronson, Jr 34,759 

Coin controlled mechanism case, N. M. Wat- 
son 34,754 

Eyeglass bridge, W. II. Ely 34,751 

Lamp, vehicle, W. Cray 34,753 

Locomotive tender body or similar article, C. 

Vanderbilt 34,765 

l'enrack, J. Adair 34,750 

Pipe, A. Q. Walsh 34,749 

Potato hook, M. A. Hall 34,762 

Puzzle board, It. C. McCaleb 34,707 

Railway tie, R. C. Lukens 34,764 

Razor case, II. XI Tower 34,748 

Saddle, riding, A. F, Croom 34,766 

Sharpeners or glass cutters, frame for knife, 

F. G. Reyn.lds 34,761 

Spectacles or eyeglasses, nosepiece for, 1. 

Fox 34,752 

Spoon, C. II. Weisgerber 34,747 

Spoons, forks, etc, handle for, C. A. Bennett 34,746 
Static machine stationary plate, J. M. G. 

Beard 34,763 

Stocking or similar article, T. West 34,770 

Waist lengthened E. K. Pilling 34,768 

TRADE MARKS. 

Apples, evaporated, Elbert & Gardner 36,722 

Boots and shoes, V. K. & A. H. Jones Co 36,695 

Boots, shoes, and leather, Frank CJ. Jones 

Shoe Co 36,696, 36,697 

Bracelets, Whiting & Davis 36,600 

Brandy, whisky, wine, and gin, F. E. Frey . . 36,719 

Brushes, Wiens Brush Co 36,724 

Catsup, Dodson-Braun Mfg. Co 36,723 

Combs, Gillum & Rudy 36,691 

Cotton goods, Coventry Co 36,700 

Cotton goods, Tata & Co 36,701 

Doll heads, metal, A. Vischer & Co 30,704 

Fencing, wire, Union Fence Co 36,727 

Food, Breakfast, Hygienic Food Co 36,721 

Food substances and ingredients and cereal 

beverages, certain named, R. Graham .... 36,720 
Forgings, certain named, Midvale Steel Co... 36,72S 
(James, household and indoor, E. E. Graves.. 36,7u5 
Glass lamp chimneys, glass reflectors, and 

glass lantern globes, Gill Brothers & Co. 36,725 
Hardware, certain named, Turner Hardware 

Co 36,726 

Insecticides, H. W. Doughton 36,709 

Medical compound, certain named, B. Prom. 36,715 
Medicine, certain named, R. H. N. Johnson.. 36,713 
Medicine for certain named diseases, R. Am- 

brogi 36,718 

Medicines, certain named, Moon's Magnetic 

Medicine Co 36,714 

Neckties, Louis Auerbach 36,692 

Paper, certain named, Fort Orange Paper Co. 36,703 
Pulp, articles manufactured from wood, C. 

W. Zaremba 36,702 

Remedies, certain named internal and exter- 
nal, W. Brown 36,716 

Remedies in tablet form, internal headache, 

Neuralgyline Co 36,717 

Remedy for certain named diseases, F. Hoff- 
man-La Roche & Co 36,729 

Salts, granular effervescing, W. Ohl 36,711 

Shoes, F. E. Mistrot 36,693, 36,694 

Shoes, boots and slippers. National Shoe Co.. 36,698 
Soap, perfumes, toilet water, cosmetics, and 
face powder, toilet, Muhlens & Kropff, 

36,707, 36,708 
Soap, toilet and shaving, J. A. Moninger. . . . 36,706 

Suspensories, J. Ellwood Lee Co 36,710 

Tablets, digestive, Laxakola Co 36,712 

Waterproof coats, B. Kuppenheimer & Co.... 36,699 



LABELS. 

'Antelope State Sugar Corn," for canned 

goods, Martin & Nurre 8,520 

'Bonanza Japan Tea," for tea, H. H. Mehlhop 8,518 

'Corson's Red Cross Capsules," for capsules, 

G. C. Taggart 8,525 

'Dr. Boston's Magic Tablets for Headache," 

for a medicine, L. P. A. Dorion 8,530 

'Dr. Kane's Forest Root Cough Remedy," for 

a medicine, G. Phipps 8,527 

'Dmpiesne Beer," for lager beer, Dimuesne 

Brewing Co 8,515, 8,517 

'Duquesne Export Beer," for lager beer, Du- 

quesne Brewing Co 8,516 

'First President," for cigars, J. Dunham.... 8,513 

'Forest Root Extract," for a medicine, G. 

Phipps 8.529 

'Knapo-Curo," for a medicine, G. Phipps.... 8,528 

'Missouri River Brand Sugar Corn," for 

canned goods, Martin & Nurre 8,521 

'President's Restorative Tablets,'* for a medi- 
cine. President's Co 8,526 

'Sashbelt Trousers," for trousers, E. Good- 
man 8,531 

'Swiss Milk Cocoa," for cocoa, Croft & Allen 

Co 8,519 

'The Earl Gulick Antiseptic Tooth Powder,'* 

for toothpowder, J. G. Gulick 8,522 

'Thymozone Dandruff Cure and Hair Food," 
for a dandruff cure and hair food, Drake 
Hawlrv Co 8,523 

"What Ails Your Eyes," for eye water, How- 
ard Bros r 8,524 

"Ye Ancient Order of Whvnot," for cigars, 

H. L. Kirstein & Co 8,514 



PRINTS. 

"Sweet-Whitney Music Method," for musical 

merchandise. Sweet & Whitney 369 

"The Paris Skirt Co.," for dress skirts, Paris 

Skirt Co 370 



A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in 
print issued since 1863, will be furnished from 
this office for 10 cents. In ordering please state 
the name and number of the patent desired, and 
remit to Munn & Co.. 361 Broadway, New York. 

Canadian patents may now he obtained hy the in- 
ventors for any of the inventions named In the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, Mew York. 




DRILLING 

achines 



WELLS 

Over70sizes and styles, for drilling either deepor 
shallow wells inmiy idnri of soil or rock. Mounted 
•n wheels «r on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

-WILLIAMS BROS., Ithaca, N. Y. 



ELECTRO MOTOR, SIMPLE, HOW TO 

make.— By G. M. Hopkins. Description of a small elec- 
tric motor devised and constructed with a view to assist- 
ing amateurs to make a motor which might be driven 
with advantage by a current derived from a buttery, and 
which would ha"(' sufficient power to operate a foot 
lathe or any i»;iehii.e requiring not ove.- one man pow- 
er. With 11 figures. Contained in Scientific Amer- 
ican Stpplemext, No. <»4 I . Piice 10 cents. To be 
had at this office and from ail newsdealers. 



Specialty : gp, 

Knock- ^ X ' ■ ■■ ,(- " 

Down 

Boats of any 
description. 

AMERICAN lioAT .fc MACHINE CO., 
ROW, SAIL, AND PLEASURE BOATS, 

Murine Station. ST. LOUIS, MO. 




MORAN FLEXIBLE JOINT 

lor Steam, Air or Liquids. 

Made in all sizes to stand any desired 

pressure. 
Moran Flexible Steam Joint Co.. Inc'd, 
149 East 3d St., LOUISVILLE, K.Y. 





The Locke Adder. 



Fastest, simplest, handiest, most practical anil durable low-priced cal- 
culating machine. No business complete without it. Adds, Subtracts, 
Multiplies, Divides. Easily learned, lasts a lifetime. Saves time, labor, 
money, and 

QUICKLY PAYS FOR ITSELF 

Ensures accuracy, releases from mental strain. Adds all columns 
simultaneously. Capacity 999,1199,999. Vt\ch $5.00 prepaid. Descrip- 
tive booklet FREE. Agents wauted. 

C. E. LOCKE MFG. CO. 2 5 Walnut Street, Kensett, la. 



ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 

Write for our Free Illustrated Book. 

"CAN I BECOME AN ELEC- 
TRICAL ENGINEER?" 

We trach Electrical Engineerinc , Electnc Lijrhlirijr. 
Electric Railways, Mechanical Engineering, Steam Kugi 
neering, Mechanical Drawing, ai \ mir huiiir- by mall. 
Institute indorsed bv Tims. A. Kd'ison and others. 

EI-EOTKICAI/KMHA'EKK IMJM'ITUTK, 

Dept. A. 340-343 W. 3Sd St.. New York. 





A M Pi~L s $200^$50O 

a month handling the COMING LIGHT. 
Brighter than electricity, cheaper than 
kerosene. Thousandsof testimonials from 
people using them over a year. Latest im- 
provements. Permitted bylns. Co'a. Larg- 
est factory in U.S. 41 styles. Lowest prices. 
Retail $4 up. Sample lamp half price. We 
W3ntoneaKent.merchn.ntor individual in 
every town. Illustrated cataloeue free. 
STANDARD GAS LAMP CO. 

118-120 Michigan St., Chicago. 




SALESMEN and 

AGENTS WANTED 

BIG WAGES— Om- Famous 
Puritan Water Still, a won- 
derful invention — not a filter. 
22,000 already sold. Demaud 
enormous. Everybody buya. 
Over the kitchen stove it fur- 
nishes plenty of distilled, aer- 
ated drinking water, pure, de- 
licious and safe. Only method. 
TMstilled Water cures Dyspep- 
sia, Stomach, Bowel, Kidney, 
Bladder and Heart Troubles; 
ipreventa fevers and sickness. 
Write for Booklet, New 
Plan,Terms, etc. FREE 
Harrison Mfg. Co., 

2S7 Harrison Bldg., Cincinnati, 0. 



GASOLINE AUTOMOBILES.- VALU 

able illustrated articles on the above subject containing 
many details of the motors and vehicles, are contained 
in Supplement Nos. 1099, 1270, 1295 and 1311. 
Price 10 cents each. For sale by Munn & Co. and all 
newsdealers. 

LET US START YOU! &1SWB 

Cold, Silver, Nickel and Metal 
Plating. At home or traveling, taking 
orders, using and selling Prof. Gray' 
Machines. Plates Watches, Jewelry 
Tableware, Bicycles, all metal goods. No 
Experience. Heavy plate. New methods. 
We do plating, manufacture outfits, all 
■ Sizes. Guaranteed. Only outfi Incomplete, 
. all tools, lathes, material, etc., ready for 
.."work. We teach you, furnish secrets, 
formulasfree. Write today, pamphlet, samples, etc. FREE. 
P. OU.\Y & CO., Platinc Works, CINCINNATI, O. 





WALRATH 



CAS & GASOLINE 

:EJTsrGi-nsr:E3s 



From 4 to 200 H. p. Made in one, two, three and four cylinder type. The 
gas engine that holis a voltmeter as el»se as an automatic steam engine 
Adapted, to all power purposes, st'ati.-nary or portable, ani especially 
well qualified for electric lighting Guaranteed to produce a first-class 
commercial light without the aid of countershafts or massive fly-wheels. 
Neat in design, simple in construction, economical in operation, self- 
lubricating, all parts interchangeable and accessible. Send fur catalog^S." 

Marinette Iron Works Mfg. Co., Marinette, Wis., U. S. A. 

G. F. Wheeler, General Sales Agent, Chicago office, 301 Fish dr B'ld'g. 



PATENTED ARTICLES 



MODELS! 

; ESTABL I SHED /SS7SO. 



CHICAGO MODEL WORKS 

/79 E.MADISON STCHICAGOJLL. 



AND NOVELTIES 



MADE TO ORDER 

iu quantities by contract. 

Established 1875. OTTO K0NIGSL0W, Cleveland. Ohio. 



Cement Books. 



MODEL AND EXPERIMENTAL WORK. 

Electrical and Mechanical Instruments. Small Mach'y. 
EDWARD KLEINSCHMIDT, 122 Fultun St., New York. 



INVENTIONS PERFECTED. 

Accurate Model and Tool Work. Write for Circular. 
PARSELL & WEED, 129-131 West 31st St., New York. 



Q A I C IN EUROPE, particularly in France, of 
OHLC patented American Machines and. Industrial 
Apparatus, and of patented American inventions. 
L. Simon, Civil & Mechanical Engineer, Troyes, EYance. 



NOVELTIES & PATENTED ARTICLES 

Manufactured by Contract. Punching Dies, Special Ma- 
chinery. E. Konigslow & Bro.. 181 Seneca St.,Cleveland,0. 



VOLNEY W. MASON & CO., 

Friction Pulleys, Clutches & Elevators 

PROVIDENCE, R. I. 



$75 



Monthand Expenses; no experience 
needed; position permanent; self -seller, 
Pease Mfo. Co.. Stat'nlO, Cincinnati, 0. 



SMALL STEEL CASTINGS ■ 

That are Moulded True to Pattern. 
That are of Tough and Uniform Metal. 
That are Easily Machined (No hard spots). 
That are Free from Blow or Sand Holes. 
That will take a Fine Polish. 
That will Harden like Tool Steel. 

Send S.imple fnr Prices Stating Quantity Required. 

HOMElt F. Liveriiore, 80 Pearl St., Boston. Mass 



How to Use Portland Cement. 
_ 50c; Monier Constructions, Ce- 
ment & Steel,5tc.; Constitution of Hydraulic Cements,25c. 
Cement and Engineering News, 1*2 La Salle St., Chicago. 



Experimental & Model Work 

Gvr. & advice free. Wm. Gardam & Son.45-51 Kose St.,N.Y. 



ICE 



MACHINES, Corliss Engines, Brewers' 
and Bottlers' Machinery. THE VILTEK 

MFG. CO., S99 Clinton Street, Milwaukee. Wis. 




'TYPE WHEELS. MODELS ^EXPERIMENTAL WORK. SMALL HACHINEM 
NO tfEL-nES & ETC. NLW VO ^ g ST£HC1L WDRKS 100 NHSSAUS T N.Y. 



MfinFIQ & EXPERIMENTAL WORK. 

Ill UU LLC Inventions developed. Special Machinery. 
E. V. BAILLARD. Fox Bldg., Franklin Square. New York. 



AGENTS.-Hone 



can't find a better proposition, 
est business,! ume profits, advance- 
ment. Write, give us :\ chance to convince you. Lewis 
& Company, 4P6 North Third Street. St. Louis, Mo. 



ApCUTQ on salary or commission; $12 daily or $100 
HUtn I O per month and expenses, selling our claim 
file to merchants and physicians. Sayers & Company, 
D 60, 408 Olive Street, St. Louis, Mo. 



D'AMQUR & LITTLEDALE MACHINE CO. 

I30 WORTH ST., NE.W YORK. 



PATTERN AND MODEL MAKERS. 



STATLER'S 



HOTEL 



Paii- 

American 

The Largest in the World. Send for map of 
city and Exposition grounds, also folder telling how to 
secure guaranteed accommodations. 
F. C. STATLER, Prop. ( Statler's Hotel, at Exposition. 
ISiitfnlo, 3J. Y. 1 Statler's Restaurant, EJlicottSq 



ELECTRIC FOUNTAINS 



DARLINGTON 

ELECTRIC FOUNTAIN & SUPPLY CO. 

112 REAL ESTATE TRUST BLDG., 

PHILADELPHIA, PA. 



What Do You Want To Buy ? 



We can tell you where to buy anything you want. 

Write us for the addresses of manufacturers in ANY line of business. 

Novelties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICES. 

MUNN & CO., Publishers ot the SCIENTIFIC AMERICAN. 361 BROADWAY, NEW YORK. 



4 8 



Scientific Anxtricati. 



July 20, 1901. 



piOROUGHiiHSPEdriOHi| 




AND 

INSURANCE 
AGAINST- LOSS 

OR. 

DAMAGE 

TO 

PROPERTY 

AND 

LOSSOF-UFB 

AND 

INJURS" 

TO- PERSONS 
CAUSEDEY 



ISTWlBOlLH^EXPLOSIOriS 

J J. jl' Allen -President w-b-Pranklw Vice president 

IlJ-B-PlERCE'gECRr:T*HV' F-&ALLEN-22ViCEPRESlDENT 

I ILBBra i nerd. treas. LF.Middlebrook,A sStSecy 



The Acknowledged 
Leader, ^ 

in every point that goes to make an excellent automo- 
bile is the 

WINTON 
MOTOR 
CARRIAGE 

Every pail made 
by skilled work- 
men under expert 
guidance. The 
best, safest, speed- 
iest and most eco- 
PR1CE »1 ,200. noinical machine 

on the market. Hydro-Carbon System. 

THE WINTON MOTOR CARRIAGE CO., 
4S6Belden Street, Cleveland, Ohio, U. S. A. 

Eastern Depot, 150-152 East 58th Street, New York. 




u 



THIS WILL CARRY YOU" 



30 Miles 
On One 
Charge . , 



MADE BY 

SCOTT AUTOMOBILE COMPANY 

3927-3939 OLIVE STREET, 
ST. LOUIS, U. S. A. 

Manufacturers of Reliable Storage Batteries. 

Write for Prices. 




GET A RUNNING GEAR and 
BUILD YOUR OWN 

AUTOMOBILE 




We make two 
styles, solid rub- 
ber or pneumatic 
tires, complete 
with springs and 
wood wheels. 



I he tirccht Automobile Co. ,1205 Cass Av., St. Louis, Mo. 



SHOE BLACKING.— FORMULAS FOR 

liquid and solid blacking are given in Supplement 
iNos. 1213 and 1'239. Price 10 cents each. For sale 
by Munn & Co. and all newsdealers. 



CHARTER ENGINE 



USED 



Any Place 

by Any One 

for Any Purpose 

_ FUEL— Gasoline, Gas, Distillate 

Stationeries. Portables, Engines and 

Pumps, Hoisters 

Send for Catalogue mid Testimonials. 

B^° State Your Power Needs 

CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 




AUTOMOBILE STEAM BOILERS 




FRANK MILNE, - 



These Boilers are made of Are 
box steel, which has a tensile 
strength of 55.KHJ pounds. A 
double butt strap seam is used. 
The bottom end of shell is Rang- 
ed to take flat head. This flange 
also takes care of difference in 
expansion between shell and 
copper tubes. Each boiler is 
tested to 60t pounds C. W. P. 
Can also furnish boilers with 
seamless cold drawn shell. 

EVERETT, MASS. 



A long distance delivery wagon 
with tank and oil supply for 
running 200 miles. Entire body 
available for carrying space. 
Very powerful motor, strong 
running gear and elegant finish. 

Price *1,2O0. 

L00MIS AUTOMOBILE CO. 
Westfield. Mass. 






Ifit isn't an Eastman, it isn't a Kodak 



KODAK 

quality and Kodak 
film quality have 
made the Kodak 
way the sure way 
in picture taking. 

EASTMAN KODAK CO. 

Catalogue free at the RnphpStpr N Y 

dealers or by mail. lUIUieMBT, H. I. 



If it isn't an Eastman, it isn't a Kodak 



BICYCLE TIRE REPAIRING.— THE 

Mending of Single Tube Tires. — A practical article illus- 
trating the method of inserting patches and plugs with 
pliersand plugeers, together with rubber band slugging 
and the use of puncture bands. 9 illustrations. Con- 
tained in Supplement llO'J. Price II cents. For 
sale by Munn & Co. and all newsdealers. 



Acetylene Generators 

ARE PERFECT. 

Over 10,000 Machines Sold. 

They are endorsed by every user. 

Send for prices. 

Handsomely illustrated catalogue. 
District Representatives all over 
the world. 

EAQLE 

GENERATOR 

COMPANY, 

319 N. 4th Street, 
St. Louis, Mo. 





are built to do 
the hardest work 
that is ever re- 
quired of a writ- 
i ng machine. 
Their supreme! 
worth has been 
established by a 
WE quarter of a century i. 
of unfailing service. Ji/ 

|OutrankingAll Medals j 

WYCKOFF, SEAMANS & BENEDICT, 
32? Broadway, New York. 




ELECTRIC 



AUTOMOBILES 



In Sixth Year of Successful Service 

GASOLENE 




UAIMv XIX. -COLUMBIA SURREY. 

QUEEN'S CHOICE A COLUMBIA . . 



Her Majesty, Queen Alexandra, of England, chose a Columbia Victoria for 
her personal use. She has expressed herself as being extremely pleased with it. 



WRITE FOR 1901 ILLUSTRATED CATALOGUE AND PRICE LIST. 



ELECTRIC VEHICLE CO., IOO Broadway, New York. 



fa 



ORBST 

3, 5, 7 H. P. MOTORS. 

Sparking Plugs and Colls. 
CREST MF«. CO., 

Cambridge, Muss. 





?8u USE GRINDSTONES P 

If so we can suppiy you. All sixes 
mounted and 11 11 mounted, always 
kept in stock. Remember, we make a 
specialtyof selecting stones tor all spe- 
cial purposes. %W~ Ask for cataloyw 

The CLEVELAND STONE CO. 

2d Floor. Wilshire. Cleveland, 0. 



HOW TO MAKE AN ELECTRICAL 

Furnace for Amateurs Use.— The utilization of 110 volt 
electric circuits for small furnace work. By N. M*nroe 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can he mude by any amateur who is versed in the 
use of tools. This article is contained in Scientific 
AMkricaN Supplement No. 118'i. Price 10 cents. 
For sale by Munn & Co., ml Broadway, New York City, 
or by any bookseller or newsdealer. 



Tells About Tools 



A perfect encyclopedia o f tools i n use 
in every trade and profession with 
prices and discounts of same. 

Montgomery & Co.'s 
Tool Catalogue. 

510 pages, well printed- Copiously 
illustrated. A valuable book of refer- 
ence, for everybody interested in 
tools or machinery. Mailed for 25 cents, sent to 
MONTGOMERY & CO., 105 Fulton St., New York City. 



t«T001> 

catalogue 



|20"v: 

1 CEfjTlW EDITIOM 



"OLDS" 



GASOLINE 

ENGINES 



AHE REMARKABLE FOR 



SIMPLICITY 

AND 

ECONOMY 

Write for Prices. 




OLDS MOTOR WORKS, 13 2 B Jeff. Ave., Detroit, Mich. 




:? ONLY WATER MOTOR to blow air 

r in auy direction. 500 revolutions a min- 
£h ute at 10 lbs.. 1700 at 60 lbs. pressure. Motor, 
I Kan and Guard $14.40 cash. Motor and Pul- 
* ley $12.00 to run sewing machine, ceiline fan, 
j° etc. Adjust and tighten belt by motor. 
i A. ROSENBERG CO., Baltimore, Md. .U.S.A. 



Paint that Pleases 



by its 
well as 



permanent beauty and wonderful durability, as 
its "preserving "properties on wood or metal is 




DIXON'S 
SILICA-GRAPHITE 

PAINT 

Lasts four times as long as other 
paints and always looks well, as it 
never fades. Non-poisonous, no 
bad odor, causes no colic or 
cramps in workmen. Color cards 
free. 

joslfh dixon crucible: CO. 

Jersey City, N. J. 



WATCHES I 

•£=^ No advertisement can properly portray 
\ySy the striking effects produced in our 

jg_ watcbes. They are illustrated in our 

BLUE BOOK showing Ladies' Watches 

in all metals and exquisite enamels ; 
our 

RED BOOK showing Men's and Boys' 
Watches 

with up-to-date attractive designs. 
Either Blue or Red Book sent on application. 

THE NEW ENGLAND WATCH CO., 

37 & 39 Maiden Lane, 149 State Street, 

New York City. Chicago. 

Spreckels Building, San Francisco. 




OIL STONES. 




. . STANDARD OF THE WORLD . . 

All kinds for all purposes. 
Send for Catalog of Sharpening Stones for everything 
that has an edge. 

pike MFG. CO. Pike Station N. H. 





In Principle and 
Practice the 


1? 


"ffifi 


PRESIDENT 




IK 


SUSPENDER 


f£»^H 


is superior to any suspender 
made. Every pair guaranteed. 
The genuine has "President*' on 
the buckles. Trimmings can not 
rust. SOc. everywhere, or bymail. 


'■ III 


C. A. EDGARTON MFG. CO. 

Box 22*»8hlrley, Man, 



*' OIL— SMELTER— MINES 

DOUCLAS, LACEY & CO. 

Brokers, Fiscal Agents 

' atedStock Exchange and Los Angeles, 



Bttnkeri 

Members N. Y. Cui 

Cal. Stock Exchange. 

68 BROADWAY and 17 NEW ST 



NEW YORK. 
Oil and 



"■P Divi<lemJUi>ayiiig Mining, _ 

4t> Smelter Stocks, ListecT and Un 

•4$ listed* Our Specialty. 

<w Booklet s giving our successful plan for realizing 

4£ tbe large profits of legitimate mining, oil and 

4> smelter investments, subscription blanks, full 

j( particulars, etc.,, sent free to any Interested on jT 

T? application. tJ 

Jy BRANCHES-Boston Philadelphia, Chicago. W 

46 Cleveland, Cincinnati, St. Louis, Hartford and w 

4q New Haven. Conn. ; Prescott, Ariz., Los Angeles, 99< 

<f Cal., St. John, N. B., Montreal, Toronto, and fjf, 

jj, London, England. Ag, 



DRY BATTERIES.— A PAPER BY L. K. 

Bohm, treating of open circuit batteries, historical dry 
batteries, modern dry batteries, Hellesen's battery, 
Bryan's battery, Roller's battery, and the efficiency 01 
dry cells. With three illustrations. Contained in Sci- 
entific American Supplement, No. 1001. Price 
10 cents. To be had at this office and from all news- 
dealers. 



10 Per Cent. To 50 Per Cent. SAVED 

on all makes Of 




CAMERAS 



Headquarters for Buying, Sell- 
ing and Exchanging Cam- 
eras or Lenses. 
H0T0GRAPH1C SUPPLIES 

of every description. 
The bargains we offer will 
surprise you. Write for our 
page illus. catalogue and bargain list- mailed free. 
Dept.2, N.Y. Camera Exchange, 114 Fulton St., New York 



RU SqTmannocitin REV *WT£f> 

1 ^«:innMni'i»'!.iimii t - 



CRUDE ASBESTOS 

AND ASBESTOS FIBRE 



MINES and WORKS, 
THETF0RD, P. Q. 



R. H. MARTIN, 

OFFICE, ST. PAUL BUILDING, 

220 B'way, New York. 



N5HZEEBCEEEaa 

Is the highest class Acetylene Gas Burner. All Lava 
Tips. A hew argand burner $2.50- highest candle pow- 
er obtainable. Correspondence solicited. 
STATE LINE MEG CO., Cbattanooga, Tenn., U. S. A. 



Money. 



All varieties at lowest prices. Best Railroad 
Track and Wagon or Stock Scales made. 
Also 1000 useful articles, including Sates, 
Sewing Machines, Bicycles, Tools, etc. Sav* 
Lists Free. Chicago scale Co.. Chicago. III. 



from one set of batteries is the record of our Lighters. 
THE "MATCHLESS" ELECTRIC GAS LIGHTER 

for lighting gas, is an article that should be in use in every Home, Factory, or Business Place. No 
Matches required where this lighter is in use. A child can operate it. Push the button, that's all. 
We are now ready to make advantageous terms to agents and mail order houses, tne agent made 
$120.00 in a week. Sample lighter, complete with batteries, only $&• Order now and secure territory. 
STAR ELECTRIC NOVELTY CO., 621 Broadway, New York. 



IFSSOP'S STEEL th b e e Vt rv 

U*- FOR TOOLS. SAWS ETC. 

W« .JESSOP A SONS L'S 91 JOHN ST. NEW YORK 



ACCOUNTANTS 

who use the Comptometer 

have no trouble with their 
trial balance. Has it ever oc- 
curred to you that by getting 
one you might save lots of 
time, avoid mistakes and not 
ruin your nerves ? 

Write for Pamphlet. 

FELT & TARRANT MFQ CO. 

02-50 ILLINOIS ST , ChiCAOOv 




